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Fig.1  Macrostructures of the two LMD samples: (a) direct

connecting and (b) gradient connecting
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Fig.2 Microstructures of one cycle in TC17 zone: (a) macrostructure and (b~d) SEM images of position A. B. C in Fig.2a
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Fig.3 Microstructures of one cycle in TC11 zone: (a) macrostructure and (b~d) SEM images of position D. E. F in Fig.3a

BWOLTRUSE R, TR IR L 205 1k 1) #6
HAER, TC17 A TCI1 ¥)— B X B2 233 5 2y
JSAATREAE 1 OB R R, AR A A R R A A,
TC17 F1 TC11 &E B AH—- WA B AH S B AH— o M EL a”
D EARAAED 01, PR B K T AR Ok A
DAL, Ja8F DU R =4 10 5 3% 2 U A
EPIEAER, RSN LD B H A AT EN atp P
AL MR DIRSEAARFN R, a1
AN, AR AH AR FE AR, A S AEA 5
PE. AR 2 fE 3 T B AR
22 TEXBELRREHR

Kl 4 S EEGEHRE M A S A SRS . W 4a,
TC17 5 TC11 AT B A7 AR B 2 5, AC AL 2R

TEAER AL EDX, JEEZ 0.3 mm. & 4b ) FLEEE B
XA BAMAZ, 5 TC17 M TC11 X BMA L %R
BK, a HEJGFERERW 2 FOES, KIGTHHIAE o
FZE, KEZ 10 um, FELA 1 um, RSFEHE TCIL X,
RS a A EAPIRIN TR 73 A, RSTHEEL TC17 x. &5
R FE TR A U XA BB, I X R RO,
8 3 AMHALZE .t TC17 MZELE TC11 i, 3EHL
S A AL By C, XM R ] Sb~5d B
N, WK Sb, A fESEL TCLT M, AR K e/ MR
oM, a HHEEL 0.5 um. W1l 5c, B &N Tl X
O, o MEETE, KEEM, o MEHFR, L
FIAREAE . WP 5d, C ALESEL TCUL M, o &
ARETEE, o AL TE LI W W, FEAE R A2 1 pm,

4 BEEGERH AL

Fig.4 Macrostructure (a) and SEM image (b) of transition zone in direct connecting sample
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Fig.5 Microstructures of transition zone in gradient connecting sample: (a) macrostructure and (b~d) SEM images of position A. B. C,

respectively
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Fig.6 EMPA mapping of transition zone: (a, b) direct connecting sample; (c, d) gradient connecting sample; (a, ¢) Sn; (b, d) Cr
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Fig.7 Chemical composition of transition zone samples measured by EPMA: (a) direct connecting and (b) gradient connecting
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Fig.8 Microhardness of transition zone samples: (a) direct

connecting and (b) gradient connecting
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Fig.10 Tensile fracture surface morphologies of samples at room temperature: (a, b) direct connecting and (c, d) gradient connecting
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Microstructure and Tensile Properties of TC17/TC11 Dual Alloy Fabricated with Laser
Melting Deposition Method

Yin Xuchen ', Liu Jianrong ', Wang Qingjiang ', Wang Lei ', Li Huaixue
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. University of Science and Technology of China, Shenyang 110016, China)

(3. AVIC Manufacturing Technology Institute, Beijing 100024, China)

Abstract: The microstructure and tensile properties of TC17/TCI11 dual alloy fabricated with direct laser melting deposition method by
two connecting processes (direct connection and gradient connection) were investigated. The results show that the TC17/TC11 dual alloy
can be divided into three parts: uniform TC17 zone, transition zone and uniform TC11 zone. The as-deposited microstructure of uniform
TC17 and TC11 zones shows cyclic layer-like characteristics. For direct connection process, there exists an extremely narrow transition
zone between TC17 and TC11 zones. Sharp changes both in chemical composition and microstructure are found between uniform TC17
and TC11 zones. For gradient connection process, the transition zone encompasses a wider region in which continuous changes of
chemical composition and microhardness are found. The intermediate microstructure which is different from that of TC17 and TC11
emerges in the gradient transition zone. Room temperature tensile tests show that all as-deposited dual alloy samples regardless of
connecting process are fractured in the TC11 zone, with approximate tensile strengths and dispersed elongations.

Key words: laser melting deposition; direct connection; gradient connection; microstructure; tensile property
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