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Characteristics of the Brazed Joint between Superhard Alloy
Particles and Carbon Steel Using BAg System Insert Metals.

Gwangsoo Kim'" and Sangduck Kim'

2 o 2FUTUAY BaPAlelY Heloly YR S4E Whark AdEY T FRe HYFES /AN @
2 302 WEolFth 3 7HXE Cu, Zn, AgMIM-1) 28T O 3 7HXE Cu, Zn, Agd CAMIM-2)E 743t
Qrh ARIFEES] SRS AWS BAg20A9t BAg2aAlel A SAETh 287 ASAIESECIML
CIM2) 94 M BBk AIFEES] SHL 234 A, AU A, 10 vlHzy B2 Yehy
ek B4 ARelH MIM 1% CIM-1 ARI49] 2:82zto] MIM29h CIM22ch 7] Uiebda, MIM-18) 282
of CIM-1uT} B & e tehdAEt RE A ol 25°nct AYch AYFE MIM-10] 7Y B WS
£ UehT, 1 Zhe 229x10°MPa2 ZHSIT of Fe A HUTEY U AU ¥ R02 dehgh 4K
&) vHZHL Curich 2FFAT Agrich FHFHOZ TAHYH MIM-IAR HEolT 27UIT a7l
HYRE A% YR ARl 713 TP 242 INE she A vlARAE bk

Abstract This study was carried out to evaluate brazing characteristics of the braze joint between superhard
alloy particles and carbon steel. Two types of insert metals that made by mechanical alloying process were
selected for this study. One is composed of Cu, Zn and Ag(MIM-1) and the other one is composed of Cu, Zn,
Ag and Cd.(MIM-2) The chemical compositions of these insert metals were similar to AWS BAg-20 and
BAg-2a system. And the commercial insert metals(CIM-1, CIM-2) were also evaluated for the comparative
study. The characterization of the insert metals were conducted by wettability tests, shear tensile test and
microstructural analyses. The results indicated that wettability tests displayed that MIM-1 and CIM-1 insert
metals had the larger wetting angle than MIM-2 and CIM-2 and the wetting angle of the MIM-1 showed higher
value than that of CIM-1. However these values are less than 25° that is recommended for standard value for
usual insert metals. The highest value of shear tensile tests was obtained from the brazed joint that made by
MIN-1 and the value was 2.29x10°MPa. This value is appeared to be higher or same as the commercial insert
metals. The microstructures of the inserts metals were composed of Cu-rich proeutectic structure for matrix and
Ag-rich eutectic structure. The braze joint between superhard alloy particles and carbon steel produced by the
MIM-1(Ag-Cu-Zn) system showed sound joint showing stable microstructures. However there was also some
porosities at the interface.
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[H# 1] Chemical compositions of insert metals

Symbol| Ag | Cu | Zn | Cd |Others
Manufactured| MIM-1| 300 | 380 | 32.0
insert metals | pervi2 300 | 270 | 230 | 200
Commercial | CIM-1 | 300 | 380 | 32.0 0.15
insert metals | cyvp | 300 | 27.0 | 23.0 {2001 0.15
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[ 2] Milling conditions for insert metals

Milling receptacle glass bottle (P60mm)

Milling media zirconia ball (J7mm)
Revolution speed 100rpm

Milling time 48
Powder/ball weight 1:2
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[328 2] Schematic of the shear test specimen
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[H 3] Solidus/liquidus temperature range of the insert
metals measured by DSC

Types of Solidus Liquidus S/L
insert metals temperature | temperature | range
MIM-1 726 819 93
Manufactured
MIM-2 668 773 105
CIM-1 702 789 87
Commercial
CIM-2 634 730 96
AWS BAg20 677 766 89
specification | BAg2a 607 710 103
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(A) MIM-1 (B) MIM-2

(C) CIM-1 (D) CIM-2

[223] 3] Photographs of the wettability test specimen after
sanding treatment

oot & gkl ot 1A AYel $=W Y
S8 A4 REHS Y] skl 2eAE B
stk E 4 RE 279 4UFEIN 239 2
7o) BFge Uehgich 287 23 2% I
AFIE50] A8l Histoliz o7t e e Uehiont

N i S 2 e
ek o2 Bgzte] 2500151 A B4 FeA

=
L



SABAY HUAFECE WP 23T A vy Heo|yRe B4

[E 4] Wetting angles of the insert metals

Types of insert metals Wetting Angle(°)
MIM-1 24
Manufactured
MIM-2 15
CIM-1 19
Commercial
CIM-2 16
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[323 4] Microstructures of the insert metal between carbon
steel and carbon steel brazed joint.
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[E 5] Results of the shear tensile tests for insert metals

. Single lap shear tensile

Types of insert metals strengtht(MPa)

MIM-1 2.29x10°
Manufactured >

MIM-2 1.92x10

CIM-1 2.22x107
Commercial >

CIM-2 1.56x10
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(A) Macroscopic view of the as-brazed joint.
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(B) Microstructure of the superhard alloy
particles/carbon steel brazed joint.

{3 5] Macro/micro-structure of the brazed joint.
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