EOVT I HBEERMRISEIRE \ol.46, No.7
2017 4 7H RARE METAL MATERIALS AND ENGINEERING July 2017

SREGEEEE AZL 44N ETITAH
mEEY, Ea8 kEE #& %!

(1. FRTH T R%, 75 M 210094)
(2. LB PE, «<# iR 233100)

B 2 OV Ueh AZ31 BEE TR AH SURS AR RE, HAREE & 6 AgCuzn iR IRLZ , 8 ANAE FI AT 51 (9 2% 1
T, R R ST R M T 0 AZ31 B G et AT . S5 RAR W £E 500 CRIR 15 min MM, HIAE S &M,
PARMETE R T — A e B RSB R TR 3k . M T E R oK. FFEERIUNZ Lk mAL SR, ROIRAT SRR 10 28
TAHB S ARSI AR L, BRSO XA DB RPN . XRD K EDS MR AT AR I MR E A Ag.
Cu. Zn i a-Mg [V 1k, JEAA T 2R AL G AgMgs F1Zb i CuMgZn, FEEIECSL I T3 8T D13 2 108.9 MPa, i

A BT YT BT 11 RE S IR 21 DOREIROBUR A0 R 2R 5 By, RBL I

LA BTSN 124 PE R
EIE: b AR IR AR X
FESESHE: TG425.2 XHERFRIRTE: A

N T W R TR & W R . P A2 BN RE I 1

XEHS: 1002-185X(2017)07-1887-06

ERERIEFAT AR, EEERFENR
L HME, ERABOS LR . B AR BT
M PERE, D0 R H Rk B P R R A A 1) R BT il e
S SRAIEE AL, 7T LLOKTEFRASATR 35 8L 2E
e, RKRERREREMERIS . Bl
VG & £ B2 P G BB A P 1 R, 45
R AR 17 B, X VG AR, A m R s W BRI R
HAEBEPEE T, el bUn LEmEE R, RSFE
KIVEG G, H#—P RESEM M.

BRI MRV E S DT i —Fp, BV 2 AT AR
BN BT AR E T, EEAh
e 865 &M RS EH Mgo 1 Mg(HO)
M2 2 AL, X B A R R R e . AN 5
Zbr, PHASEFRIEAT . N TR BB G S X T W 1 17
A, FEN SR T RS A v AR I VR RS AT R £
Ao HASH I R A BN IR T — P AT R
T AH S PR AT ) REAR 27 1K) 58 UM AZ31B Bk & 4 4T
G . RAEHETTER: In-34.5Mg-(0.2~6.4)Zn-0.8A1
EFRHEC A 59.7% CaCl2-18.5%LiCl-21.8% NaCl (/R
S0 EFAIE . EPRHE RAE 480 CLAT, &FAIE A
fE 450 C UL, 4G AeA 2% bR B 2R T 1 AL
JEE, o BERF ) IR BOR B i, IF HO R A AR i sk
1% ae P, 4l E T Tk K%K G, Eflenberg il

It HEA: 2016-07-15

Schlegel A. Entwicklung von %5 A\ FJ ] = & 440 B FF
KBS SR . fEVEM T 7B B
BRI LS, $2 0 T H T4FE AZ31B 6 & 1K
W& 1 ET R Hod A1-37Mg-10Zn 47 R % 55l 448 C .
Mg-33 Al-4Cu £F R HA &8 425 'C. Mg-15A1-27 Ga
EFRHHE 55 380 C, 31X 3 FPETREXERER ) 98 1 A
e, AFEm A e, EM . EARBEME, JbRt Tk
GEEBSLNITR T Zn-Mg-Al ZFIEFRE, R &
R EFIRTTIERT 231 BE A &l AT R IR IS, FFEEI
LA a-Mg+MgZn FEATHZ, 4523k 1) B By o 52 ik
3 56 MPal™, K H TR 2E B FE N BT R TARKE &
MBETEEFRE, FFIRIRBEAE 450 CLLR, AEfS Rkt Bt
Pt B IR B S M LT FE BT I S NI R T
i T A8 A 4 AZ31B 1 3 Flt Mg-Al-Zn R4
B, ZRVERI S M A TS S R, BERIFIR
TRV, JRAE Tl K S B BIE TN B SR O AT 7
TEN A & 5 RER IR K, T T Mg-Zn &
I 2 AR R AR 1R 4 s A WLER Y S O koK 2
1) A. M. Nasiri 5 AW HBOGEFETTE G & 51
BT &, S TESEN SRR S G 1Y
w28, RS MR KM R JF R T Mg-Al
HERL, TEEFAIRY X AZ31 B A ST N ET
12, 3R1G T HBTIRE 75 MPa fUEF Rk, Bkl

HELeTH: IHEERREESTIH (BK20131261); ZHIEHR =B % — BT H (ZRC2016491, ZRC2014436)
TEEEN: Wi, 55, 1975 44, M4, M T REMERSES TS0, LJ5 At 210094, E-mail: yangtuoyu@126.com


mailto:yangtuoyu@126.com

- 1888 * WA SRS TR

46 %

KA a-Mg+y-MgAl [ 4E 54, B pRE 2 A JF R 1
Sy M4l CsF. ALF; Al ZnF, 4 ET 5, BEfE MgO
P, AN A4S A0 IR BT R E & 4 3R T I 4 JR R 3 7
PRAE BRI, O R R I T PEAT R A A
AR FAC BT 70 B 4 BEM A B0 i 1 . 3
IRt 5 B 5 SR AR A W BT 7006 R B 1 ey
IRFZEE, XA ) 4G S bR A ok T AR KA.

AT TR FH 4 i S BT R T i, AEAME R 7R
FAFT, H AgCuzn &4, DURHIE NG
SHItER, BUE Mg A& A RMALR. Pl Zn
TCEAENIEE R BRARIE e F, AR A ) 2 K AR
FEE RS, DAL RS SR B 7 AR U B G BT IR T Y
TRV ) . B S IR VR R BGIR, 331 S S I R
FOlFE, AR A ST ER:, AR
BT i g R sk oSk Al SR b, WA
AgCuzn Hp (] J2 X 4T 4 S TH X S A 4SRN B2 3k g 2 1k
BE 1) 52 1

1 5 I

WUt 2 AgCuZn &4, RN 24 mms3
mm>0.05 mm, £#1 N AZ31 454, B RSF 80
mm>24 mm>3 mm. IR # R A IR 1 TR .
MR R, B 12 ym S RITERH, #
R T 5 e 2 e 2 T 9ok I o A o ol AT T S B 2 i o

FRIRTE S R AR kAT, e F AU =
WS 2XZ-30B, IR E % 6x102Pa, 1# ] FrdEfE
Frifil % AR, ) (2%HF+3%HNO;+95%H,0) #
WA S MR REAT 2 0. Al BM-2 B % 5 B U A
ZEISSEVO18 A4 Hi 1 W fft B8 Wi 52 45 3k 11 . 2L 21
JEAS, WA . FReRE (EDS) O Ft i Al 5Y
DI CVBEAT oy o0 b, BRINEZ Sk e R AitEol.
HV-10001S A4 & f Al 55 v & 42 Sk 1 4% IR 2 A
JEIRA]EE 0.1 mm, W& & 1 No £ WAW-100C & il
AL ) FL VB Al iR 7 BB R 8 AL L HEAT R AR BT D)5, +

T 5102 mmis. ¥ 12 mmx12 mm BT
T B S 4T4% )2, (] D8 ADVANCE & X i £k A7 5t
PO AT B2 BEAT D AE 37 -

WA AR e e, P54 58 B 2 mm, #4545 07 10
KB 1 frc. HRBAAM IR, LIRS
B A1) T Fyik B 5 MPa, 4432 B A TN B =R
PHIBEIX . MESE 9x102Pa 2 5, FHEimMFERF:
INAGHEEE 15 C/min, PR 500 C, EFAECRAELET ]
795, 10, 15 min. fEfn#GERES, HTRE AR, K
TESAWT N, iR A% 500 CHEE A E B4 R
2|3 Pafiti, BIRMAFIEREFTSLE 3 Pa FEmM.
AR, ﬁu%ﬁﬁﬁ%ﬁ*ﬂ%ﬁ%&ﬁiﬁ%ﬁTuﬂ%ﬁwﬁ?
& 10 Pa LUk, (H b A] 2 B4 0 R 215 P B A
AT, FTLOEFAAFAETS Yy v B’\Jmmﬁaﬁmﬁm

2 HER50H

Kl 2 7'31 500 C AN [] 22 4 I 1] 7T 1 3k 1 2 W < AH 2
ZUE . PRIR 5 min IR T — M A BB I 9K

F1 HRLERSY
Table 1  Chemical composition of materials (w/%)
Materials Zn Mn Ca Si Cu Al Mg Ag
Az31 0.8 0.15 0.04 0.06 0.03 25~35 Bal 0.0
AgCuzZn Bal 0.0 00 0.0 33~35 0.18 0.0 51~49
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Fig.1 Schematic diagram of lap joints and fixture
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Fig.2 Macrostructures of the joint bonded at 500 “C for different time: (a) 5 min, (b) 10 min, and (c) 15 min
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Fig.5 Microstructures of brazing seam: (a) interface and

(b) center region
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Spot 1 2 3 4
Mg 96.80 80.09 96.11 72.47
Al 0.25 0.37 0.15 1.55
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Cu 0.22 4.87 0.81 7.82
Ag 2.09 11.21 2.00 14.38
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Fig.7 XRD pattern of brazing seam
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Interface Behavior of Brazed Joints of AZ31 Magnesium Alloy
Using Silver-Base Alloy Interlayer

Yang Tuoyu'?, Wang Kehong®, Zhang Deku®, Huang Jun®
(1. Nanjing University of Science and Technology, Nanjing 210094, China)
(2. Anhui Science and Technology University, Bengbu 233100, China)

Abstract: Contact-reaction brazing was used to bond AZ31 joints in order to improve the microstructure and wettability of AZ31
magnesium alloy brazed joints. This was achieved by an AgCuZn interlayer during the brazing process without the use of a flux. The
results show that a defect-free brazed joint can be obtained when the AgCuZn interlayer is completely dissolved at 500 <C for 15 min. The
microstructure of the brazing seam consists of multiple eutectic structures. The second phase is granular and short rod-like. Both the
granular and the short rod-like structures are uniformly distributed in the continuous matrix. A small amount of primary crystal taking on
cloud state is present in the brazing seam center. X-ray diffraction and energy spectrum analysis indicate that the second phase consists of
an a-Mg solid solution containing large amounts of Ag, Cu, and Zn, while the basal body consists of an AgMgs compound and small
amounts of CuMgZn compound. The mean shear strength of the brazed joints is about 108.9 MPa. Both sugar granules and cleavage steps
are clearly observed in the tensile shear fracture morphologies with mixed fracture characteristics in both intergranular fractures and
transgranular fractures. The AgCuZn-base interlayer influences the microstructure and mechanical properties of the brazed joints.

Key words: contact-reaction brazing; interlayer; interfacial region
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