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W FE: R Agro-Cugs-Tip il VEAFBHE EL 41 75T AIN P %Al Mo-Ni-Cu & B BEAT i PESHR . 73BT 17 XK BIMA G
A MG MRRER AR s . SRR 72 5&EMAIAL Cu & BEAIR B R, 7E AIN &S
SREHZ B FUIAL T B T S EE R 1~2 pm BY'E Ti Jz: 48 XRD 20 H 3L, AIN % 500 8HZ ) A0 _BA TIN 278, R WITE
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MR, Mo-Ni-Cu &4 TEAHRIEKSH. FH
PEBEFI BRI RECEDL AL, B AT 2
AR AF 22 NP T 78 4 R A AR
RSN, FHEH AIN %5 Mo-Ni-Cu & 4:i%
BeAe — AT, N, WF5Y 3 B R X
E R R R R R R LA T
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ghik. WEPEIERNE . HONBAEY T BOR RS, T
FERNE R AR SR S EATFE IR . 7ERAR iR
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fay P o, Bl N TS 4R i R
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Mo-Ni-Cu 45 AIN FggEdb T, Wi xHERLZ
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BT 5T e H At (4 J5E 18 249 2 0.1 mm ) Agyo-Cuns-Ti, 1% P2
BEFA . SE T A Mo-Ni-Cu & 4 L 2 4 i A
Mo-5Ni-17Cu (JRE L, %).

1 AIN P % F1 Mo-Ni-Cu A 4243 5l in L il 3 mmx4
mmx18 mm IKFE, DMSCRFE S S lhsm 2.
AIN B % F1 Mo-Ni-Cu 42> 3 T % 4 mmx12
mmx12 mm FJFZERF 5 mmx5 mmx10 mm K871
g, DU 4 5 aRE 1 BT D) sl B2 M. R AIN B 28
THEE 1.5 mm, B2 25 mm K &R, ¥
Mo-Ni-Cu &4 M TN & 10 mm, 4ME 15 mm, &
10 mm P& @ ER, K = 08GO R .

PREEAT, SC R AT AIN B & A Mo-Ni-Cu %
S A SRR T, AR TP I A — e RLRS
SR J TR TR 05 P S T O 20 min, R SR T
WG e, BE AR T 1.0x107 Pa )
CZL-160 FE¥ B AT A 4 . SRR FE N
1220 K, JHEI#E# A 10 'C/min.

PR SE SN, AE DML T )RS 40 M SR S ML A
D05 M BRI, 25l A RN BY L) 5 1 0 804 4y il
0.2 F1 0.5 mm/min. RAFFHEEE (SEMD. U
H1f% (EBSD). EDS fgili fl XRD 43#T (1) 7 ¥ 06 452
BFHE I S BY VIR FE i Wi AT 2L, i F)
AT o SR FH ARSI SO DU R il 1 U 1k
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Fig.1 EBSD morphology of welding interface
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Fig.2 Element line distribution of Cu
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Fig.3 Element line distribution of Ti
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Fig.4 Eutectic organizations B and wetted layer C
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Fig.5 EDS analysis of eutectic organizations B
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Fig.6 XRD pattern of cross section of sample
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Table 1 Bending and shear strength of sample

Bonding area/ Maximum Strength/MPa
mm’ load/kN
Bending 12 0.062 84 78.55
Shear 50 9.479 189.58
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Fig.7 SEM image of the cross section of sheared sample
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Fig.8 SEM images of the A (a) and B (b) of sections in Fig.7
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PerkfE RAF, P BIYISRE 0,=189.58MPa, 25 H i
o,=78.55 MPa, LMk %] 1.0x10"" Parm’/s.

2) BERHINIETEGE Ti 5, BE T MEE R
I RE, fEMRER LAR T —ZIESM. FER
1~2 um & Ti VIEEEE, A2 OB AH TiN, 16 0 i %
HIRRLZ R A T A, NS AIN P&
Mo-Ni-Cu & 4 [ 2 [ £ 2 .

3) fEREHFEIE Mo-Ni-Cu &4 71 F Cu 1
TR E, EAePETERZENA N EA— Ni
HTE & BRI, B RS PRREZ 8] B -7 IR AH B

TR 15 A G2 7

S0k

[1] Sheng Zhu, Wladyslaw Wlosinski. Journal of Materials
Processing Technology[J], 2001, 109: 277

[2] Liu Xin(Xl %), Zhang Xiaoyong(3K /N 5), Lu Yanjie(5 #i74%)
et al. Vacuum Electronics(3.75 H ¥ i AK)[J], 2007(4): 56

References

[3] Lu Yanping(‘&-#&#), Gao Longgiao(i= Mi#f). Vacuum Science
and Technology(FL 7 Bl 5 AR)[J], 2000, 20(3): 190

[4] Li Zengfeng(Z=#414), Tang Huiping(% &%), Liu Haiyan(X
#EEZ) et al. Materials Science and Engineering of Powder
Metallurgy (K Kia &M R EF# 5 TRE[I], 2006, 11(3): 185

[5] Raymundo Arroyave, Thomas W Eagar. Acta Meterialia[l],
2003, 51: 4871

[6] Kim T W, Chang H, Park S W. Ceramic Engineering and
Science Proceedings[J], 2002, 23(4): 843

[7] Taranets N Y, Jones H. Materials Science and Engineering
A[J], 2004, 379: 251

[8] Zhang Chunguang, Qiao Guanjun, Jin Zhihao. Journal of the
European Ceramic Society[J], 2002, 22: 2181

Study on Active Brazing of AIN Ceramics and Mo-Ni-Cu Alloy

Zhang Lingyan', Qin Mingli', Qu Xuanhui', Lu Yanjie*, Zhang Xiaoyong®
(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: AIN ceramics and Mo-Ni-Cu alloy were brazed actively by Ag7o-Cuxs-Ti, active solder in vacuum. The microstructure and
phase composition of the brazed zone were analyzed and its mechanical properties and gas leakage were tested. Results show that Cu
content is relatively high in the interface between the solder layer and the alloy; while Ti-rich layer with 1-2 pm thickness forms in the
interface between the solder layer and AIN ceramics, where TiN is found by XRD, which indicates that there is chemical bonding in the
AlN-solder interface. The gas leakage rate of the sample was 1.0 x10""" Pa-m’/s, and the bending strength and shear strength were o
=78.55 MPa, and 0,=189.58 MP, respectively.

Key words: Ag-Cu-Ti active solder; active brazing; microstructure analysis; bonding strength
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