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The Study on Microstructure and Solidification Path of AgCuZnNi Brazing Alloy
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Abstract: Microstructure and phase structure of as-cast Ag-18Cu-30Zn-2Ni alloy were investigated by
means of scanning electron microscope (SEM), energy disperse spectroscopy (EDS) and X-ray
diffractometer (XRD). The results indicate that the alloy is mainly composed of the white matrix, fine
lamellar eutectic cell and black particles with diameter ranges from 2 to 6 um. The composition and
structure of phases is as below: Ag-based solid solution with face-centered-cubic (fcc) lattice structure,
grey lamellar eutectic cell (Ag+CugyZnsze, fcc) and spherical particle Cu,NiZn with simple-cubic (sc)
structure. By combining all the analysis results, solidification path of the AgCuZnNi alloys is obtained:
LoLty—(Lta)ty—((axtp)tas) +y.

Key words: metal materials; AgCuZnNi alloy; microstructure; phase structure; solidification path

Ag-Cu-Zn REFRME & AT IE B AU B R
TR AR BT RE S, PR R ETEERISRE . §
PR b e O B, DRI RO UK . 25 A i) A 2%
Ik E AT R 2 —, Ag-Cu-Zn-Cd & Ag-Cu-
Zn REFRIRPERERAT RS AH R —FhAT AL,
T TR BAR T BT S N S R AR
BEMRAR, SR, od RAFETR, HER

ek HiH: 2016-02-16

Fefgien, BRI A H R IO . CdO 78700 A e
TR BEAEIN R R0, KV AR LA
& Cd AT RHR I AR R, S0 i R Cd Ak
R I A ERE, 5 Cd ARETRI B
TN AT RHRIE A A RIS F 2 9% 0 ) B 2440 8
B, BRI ACHTM R TE Cd ARET R BON E P4k
ORI A g — 1,

FEGTE B vt 4 B8 SR R G o0 B R BT 56462 (2014XT03) i 5t <62 J8 45 -G R F BB A [ ¢ 7 p S5 2 TP R

(SKL-SPM-201545).

FEH: FHEA, 5, BEMAR, PAJ5M: 5i4EME. E-mail: 1zj@ipm.com.cn
SMEWAEF: W OB, 5, BHR, BERJTI: $i4 @M K. E-mail: powder@ipm.com.cn



% 3 30

FHASE: AgCuZnNi & g8 AU BE AR T 7

TETC Cd BFRMRR AR, BRFCE I %
BELL Ag-Cu-Zn &4 Rk, LR BTG
ELRA SN USRS Ag-Cu-Zn-Cd RE LY
MZEaERE. REA IR Cd A &tock, BN
AhIE R EELE P Sn. Ni. Ga. Mn. In. Sis
Ca DAReRs ooz B0, (EHALL Ni BFR N
RGHRN, HAHSH K T —FRFIH LN A Cd 1
Ag-Cu-Zn HEFEL, MUK 49Ag-16Cu-30Zn-
5Ni 2580, Ni AR IR Cd BTt Ni A,
— AT ERE Zn 78 K i i AT AR AU B0 PE B
ek E; 5H—Jm, HTE Ni MEFEL
REM S IALIE SR 45 0, XA BT oot A e BT Rk
1 S LR ST I K <(0 /7 Sl = 1 ES P P
W EBEEFEMR Ag B R (<5%) G ST IR
S G RN R e R R e R S B
RN RE RIS 1O TS = AT, W Ag S E
(>50%) 5T RBHG S M T E DU . 1Ak, BT
Ao EEHA KA ZHIRZ, HESH N
HEAERH, REEA, FEHATA Ag-Cu- Zn-Ni &
S H AR AR PRAOE AN ELE R A se 3, Rl
FEXF N T e A 2R R (R EAH A4 H . TSR
JRST R 3 A S5 7 TH HI S0/ DR IE

BT, ACUE SR Ag A SR
IR NI TS 5, PR MR Ag-18Cu-30Zn-2Ni
BRI R, EFEHEFL T, HhaadH
ZURAAMITES . G50 B At il fEML AT B 48
5 H Ag-Cu-Zn-Ni && B E AR, NGRS
& WA IEBE B v n TR SRt B FR S AR
FERib,  INERXE S AT SN TR B A R A 4 e [
RN

1 SER

1.1 R &

I & &4 U (RS EL %, T )
N Ag-18Cu-30Zn- 2Ni. ¥ % RHARE S KT
99.0%ff] Cu.Zn.Ni fit#] Cu-Zn K Cu-Ni #1854,
IRJEARAE 2 U EEaR, B HORT 99.9%H)
AREKL, BTSSR Ag-Cu-Zn-Ni 54, &
VAL JE B B SR AL i vh o R RS, A 45 Age
Cu. Zn. Ni P& &35 8: 50.72%, 18.36%, 28.68%
A1 2.16%, HSLhRir 548 O FA T .
1.2 AR KGRI

DA LEL . eI o B S o R oA A AE SE

FI3% XL30ESEM-TMP {494 H15%(SEM) K. EDAX
phoenix-OIM M G HE4(EDS) bt 47 5 AHZH RS 2544
I3 HEE H AT 2% D/Max2200 %Y X 52 75+ (XRD)
LT

2 ZR5hR

2.1 HLFEH. S RARSHT

K14 Ag-18Cu-30Zn-2Ni & & HIH UL K o
FRFAE o R 1 AL, A4 3 B () (5 AR (Matrix)
Fi 2 R 3L 5 B (Butectic) M S €8 [0k (Particle) AH 2H
o FoH B ERIL AR AN N BRIk AT BRI,
BTN 2~6 um, 500 R, B AR
F B I A A

Particle

N L TNt
Eutectic - 2§

B 1 Ag-18Cu-30Zn-2Ni & &HLR TS (a) K /3 ATHRHE(b) B
Fig.1 The morphology (a) and distribution (b) of microstructure

in Ag-18Cu-30Zn-2Ni alloy
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Fig.2 The SEM image of Ag-18Cu-30Zn-2Ni alloy
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Tab.1 The EDS data of different points in Ag-18Cu-30Zn-2Ni alloy
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1 2 3 4
Ag 15.54 46.27 63.39 55.31
Cu 38.29 21.29 11.36 16.01
Zn 36.06 30.96 24.31 27.46
Ni 10.10 1.48 0.94 1.21
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Fig.3 The distribution maps of the main
elements in Ag-18Cu-30Zn-2Ni alloy
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Fig.4 XRD pattern of as-cast Ag-18Cu-30Zn-2Ni alloy
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Tab.2 Lattice and lattice parameters of the different phases in
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