¥35E FH12l ':F'M*SI'J‘&E Vol. 35 No. 12

2016 4E 12 A MATERIALS CHINA Dec. 2016

BREERREEHISHENERARER

Bk, B B, 2w, BTN, BAK, ERAE
(1. PAIREE TRER AR 2 5% TR 2 BE, WAk
HRMMEREFME SIS, BT F/RE 150001)

(2. Ei?lﬁﬁﬁﬁﬁlﬂﬁﬁﬁﬁ1fﬁﬁ+$1ﬁ%$, | H#F 201913)

?ﬁ E . T RRIA R RER AR PO A S TR R, AR AR R T B A RS
SRR R 25 mﬁﬁﬁLm&t ZHARHKIPR R, USBBM AR, FIH4EZ @

‘&@%Fi% , DR 4R R T A A HOROR R S S G 25 G R, HEA REAR,

%¢\ﬁﬁﬁ\ﬁﬁ%ﬁ#mm,ﬁ%?ﬁﬁﬂﬁi%#mﬁ T — A s v E#ﬁ%ﬂmﬁ

ARG 3D FTENHEAR . (R EEA2H TR 1 4 IR S 2 5 M R 41 2% F T 5 1 ok — S8 1 388 A o s £ AR A i

JH, FEEGRTHAM AVAL, Cu/Cu, Ti/Al &R FOHIF AN 4 )8 82 R G T 228007 m ik 78k

W, BB T E LY 4R YA OB A PR R IEEOR . AR IR L, £ XTH

T P U8 4 1 485 UR A BB 5 I R R Hh T A FRR AR N2

KPR WAL, SBBZEAME, WG, FmtkE; By

FESES: TG439.9 XERERIRAE: A XEHS: 1674-3962(2016)12-0950-10

£ R A

Advanced Research on Metal Consolidation Mechanism
in Ultrasonic Additive Manufacturing

JIAO Feifei', YANG Yong®, LI Peng', LU Zichuan', GUO Chunhuan', JIANG Fengchun'

(1. Key Laboratory of Superlight Materials and Surface Technology, Ministry of Education, College of
Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China)
(2. Navy in Shanghai Jiangnan Shipyard Group Company Ltd., Shanghai 201913, China )

Abstract: In order to overcome the limitations of the high energy beam rapid prototyping and manufacturing processes,
high power ultrasonic consolidation and manufacturing technique was developed in recent years. Metal foils were bonded to-
gether using very high ultrasonic energy and metal atoms were heated up by very high frequency vibration diffused from one
phase surface to another to form a metallurgical solid—state combination. Compared with other rapid prototyping techniques,
high power ultrasonic consolidation and manufacturing technique owns many advantages, such as low temperature, less de-
formation, high consolidation speed, and environment friendly, which can be used for the intelligent manufacture of integrat-
ed consolidation and machining for complex laminated metal parts. As mentioned above, it is a novel additive manufacturing
3D printing technique. This paper briefly introduces the advanced Ultrasonic Additive Manufacturing (UAM) technique and
mainly reviews the achievements of the optimal process parameters of similar and dissimilar metal laminate materials( Al/Al,
Cu/Cu, Ti/Al, etc. ), then focuses on analyzing the microscopic physical metallurgy mechanism of metal ultrasonic consoli-
dation and characterization techniques of interfacial properties. Based on the current study status of ultrasonic consolidation
mechanism, some research aspects needed to further investigate are also pointed out in this work.

Key words : ultrasonic consolidation; metal laminate composites; ultrasonic additive manufacturing; interfacial proper-
ties; forming mechanism
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Fig. 1  Consolidating foil-substrate interface displaying oxides, voids and recrystallization along the

bonding interface produced using a FIB system operating in the ion beam imaging mode
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and (b) bright-field STEM image of the nanograin region
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Fig. 4 Metal laminate composite fabricated by ultrasonic consolidation technique: (a) Cp-Ti/Al laminate

composites fabricated by ultrasonic consolidation technique, and (b) Cp-Ti/Al laminate composites

fabricated by ultrasonic consolidation technique and hot pressing sintering technique
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