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Abstract

Powder type Ag system insert metals were manufactured by mechanical alloying method. Alloying meth-

od was the ball milling process using zirconia ball media, and all alloying variables were constant except the milling
time. The milling times were selected 24, 48 and 72 hours. The insert metals made by milling method were observed

using scanning electron microscope and x-ray analyses. And also, the evaluation of wettability and microstructures of
the insert metals were conducted to investigate the characteristics of the brazed joint. The wettability of the insert
metals made by milling of 48 hours, was the best condition. And the insert metals contained Cd shows good wettabili-

ty, however, there was the oxides residue on the brazing test specimen. The microstructures of the manufactured and

the commercial insert metals were almost same displaying the Cu-rich proeutectic and Ag-rich eutectic, Further,
there were some porosities. The 48 hours alloyed insert metal was exhibited the most sound brazed joint without con-

taining porosity due to the superior wettability and good alloying condition.
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Table 2. Mechanical alloying conditions
glass bottle(#60mm)

zirconia ball{¢7mm)

Milling receptacle

Milling media

he) BEE A5 2] UNE AU 5 AE A Revolution speed 100rpm
3mm F& 7HFSAC. o1FA EuiE maAlE AdAE Milling time 24,48, 72h
g F ke 233 AHNE o]43l HAE sa Powder/Ball weight 1:2
T, FAR Fo 129 HYFET 0758 EA2F 4=
Table 1. Chemical compositions of Filler metals powder
AWS-type Ag Cu Zn Cd Ni Sn
BS-1 BAg-20 30.0 38.0 32.0
BS-2 BAg-2a 30.0 27.0 23.0 20.0
BK-1 BAg-28 40.0 30.0 28.0 16.0 2.0
BK-2 BAg-3 50.0 155 16.5 2.0
BS-1, BS-2: 7|A1d ¥2-5 454 BK-1, BK-2 : 4-8-4H9l2<
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Fig. 1. Schematic of wettability test specimen and brazing thermal cycles
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Fig. 2. Powder shapes of the insert metals after mechanical alloying
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Fig. 3. X~-Ray diffraction patterns of the BS-1 Insert metals
(a) 24h (b) 48h (c) 72h
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Fig. 4. Photographs of mechanical alloyed the insert metals for wettability test
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Fig. 5. Photographs of the commercial insert metals for wetta-
bility test
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Fig. 6. (a) Cross section views of the wetting specimens (b) Wetting angles of the insert metals
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Fig. 7. Microstructures of the insert metals on wettability test specimens

Table 3. Result of EDS analysis for the filler metals

Compositions
Cu Zn Ag Cd Ni Sn

B 59.1 28.8 12.1
BS-1

73 255 26.0 485

=23 84.7 10.0 4.2 1.1
BS-2

4 5.5 16 62.4 30.5

EX 60.1 29.3 10.6 8.7
BK-1

3 6.5 18.8 66.0

EX 61.9 17.7 45 15.7
BK-2

4 5.1 25 73.8 18.6

B dojziedl, 4o A|MES We B Hddly I B
2 ddg Abzle 8 F9% F A
& F HAFgs AWt

Fig. 62 48417 §&3% AUSEH 48 AFdaso
A Be7 &4 o9 Ad AW 9t 24 ezt
o] HFghe BojFET}. BS-29 BK-29 A$7 & ¥4
7} o]fE Zo] 22 13°9} 16° =, BS-19) 24°, BK-1
2} 19° o) wj3te] =HA e}, BS-2¢ BK-2& A4YF
Eujol) 2ol CdE EF3R dledl, AHdFSHe Cd
e AHNEEY F548E A " HANE
FAA T g ZT g4 o] Aseps A A3}
= o2 Jehgr} ola@ CdY EdE B I A

3E AN ALY FPAE RS, AT
o Y SAHAAE o8 A3 ehdx BAZAE Bl
7 Retgon Wy 234 4¥E U A% THH &
A Beks $YHe 8] O BE Ao AR w
g F ol Cde FallAdel AE 5]-“5_‘— Zol} vlZo] & u Cd
Whe A% Absoll ¥ Ao AR a7 54
Ak AR T AU |48l Bt ot

& 2 vehlon Ao Beztol 25° olahal AS
’3%3%"%4 AEAdo] Jzlths Ao peksu® w3k A)
ZR ARG E ) A4 AN F S vEte S E 2F
S FHATIE Agokol A S mEE s )
A g AESe ASEAE A48 AYE S vl



1026 g HA A11d A125 (2001)

Fig. 8. Microstructures of the interface between steel and insert metal
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Fig. 9. (A) Macrostructure of brazed specimen of WC particle/steel jint using BS-1 insert metal.

(B) Microstructure of the brazed joint.
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