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A study on characteristics of amorphous materials to improve

surface modification of steel

Sangho Yun

Department of Materials Science & Engineering
Graduate School

Pukyong National University

Abstract

Due to the recent changes in .the technological environment, the needs of dissimilar
metal welding have been emphasized. In general, as materials which have excellent
factors such as high strength, corrosin-resistance and anti—fiction cost too much, we
should minimize its price in terms of the basic strength and manufacturing and optimize
parts design and manufacture with regard for the cost reduction. In both social demands
and economic sense, ‘dissimilar metal welding that we -have never even expected is
required inevitably. However, as the welding technology suited to these purposes is not
always established, we have trouble designing and manufacturing all sorts of materials
and finished products.

This research aims to form high strength layers with high reliability by using
amorphous powder on its surface for the improved surface properties of steel materials.
For the high strength layers to be formed with simple and economic, this study focused
on this procedure. That is, mold powder of materials with high hardness, such as
SKD11, SKD61 on carbon steels and choose insert metals suited to the materials and
form layers. After molding by mixing powder of SKDI11, SKD61 with insert metals on
carbon steels, I could get a sound high strength layers. And its tissue by the
microscope showed different results according to the amount of insert metals and
heating time. That is, when 10715 % insert metals were added, there were exfoliation

and much loid because of the low degree of coupling between carbon steels and high



strength layers. When 20730% insert metals were added, the degree of coupling was
low, but when more than 30 9%, there were many obstacles in molding in its early
stage. As a result, in terms of forming layers of SKD11, SKD61 on the surface of steel
metals, only when 20 % insert metals were added at 1200C after heating for four

hours, I could finally form sound layers on the surface of steel materials.
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Table 1. Chemical composition of SKD11, SKD61

C Si Mn P S Cr Mo W \Y%
1.4~ 0.40 0.60 0.030[0.030 0.80~ 0.20~
SKD11 . | 11~13 -
1.6 LR LAR LLR LLF 1.20 0.50
SKDB1 0.32~ ] 0.80~ | 0.50 0.030]0.030 | 4.50~ 1.00~ ~ 0.80~
0.42 1.20 LA LI LI 5.50 1.50 1.20

Table 2. Nicrobraz (LM) Nominal composition
(Meets AWS A58, Class BNi-2, AMS 4777, and G.E. BoOTF204)

Cr B Si Fe Ni
7.0% 3.1% 4.5% 3.0% Balance
( Mesh : 325 )
Solidus 970C
Liquidus 1000TC
Brazing Range 1010C~1175C
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Fig. 1 Schematic illustration of Pressing
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Fig. 2 Schematic illustration of Pressing
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Fig. 3 Schematic illustration of Heating
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SKD11(90%)-BNi-2(10%), 1200C, 2hr, x50

SKD11(90%)-BNi-2(10%), 1200C, 2hr, x50

Fig. 5 Microstructures of liquid phase sintered amorphous materials
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SKD11(90%)-BNi-2(10%), 1200C, 2hr, x200

SKD11(90%)-BNi-2(10%), 1200C, 2hr, x200

Fig. 6 Microstructures of liquid phase sintered amorphous materials
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SKD61(90%)-BNi-2(10%), 1200C, 2hr, x50

SKD61(90%)-BNi-2(10%), 1200C, 2hr, x50

Fig. 7 Microstructures of liquid phase sintered amorphous materials
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SKD61(90%)-BNi-2(10%), 1200C, 2hr, x200

SKD61(90%)-BNi-2(10%), 1200C, 2hr, x200

Fig. 8 Microstructures of liquid phase sintered amorphous materials
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SKD11(85%)-BNi-2(15%), 1200C, 2hr, x50

SKD11(85%)-BNi-2(15%), 1200C, 2hr, x50

Fig. 9 Microstructures of liquid phase sintered amorphous materials
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SKD11(85%)-BNi-2(15%), 1200C, 2hr, x200

SKD11(85%)-BNi-2(15%), 1200C, 2hr, x200

Fig. 10 Microstructures of liquid phase sintered amorphous materials
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SKD61(85%)-BNi-2(15%), 1200C, 2hr, x50

SKD61(85%)-BNi-2(15%), 1200C, 2hr, x50

Fig. 11 Microstructures of liquid phase sintered amorphous materials
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SKD61(85%)-BNi-2(15%), 1200C, 2hr, x200

SKD61(85%)-BNi-2(15%), 1200C, 2hr, x200

Fig. 12 Microstructures of liquid phase sintered amorphous materials
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SKD11(80%)-BNi-2(20%), 1200C, 2hr, x50

SKD11(80%)-BNi-2(20%), 1200C, 2hr, x50

Fig. 13 Microstructures of liquid phase sintered amorphous materials

_25_



SKD11(80%)-BNi-2(20%), 1200C, 2hr, x200

SKD11(80%)-BNi-2(20%), 1200C, 2hr, x200

Fig. 14 Microstructures of liquid phase sintered amorphous materials
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SKD61(80%)-BNi-2(20%), 1200C, 2hr, x50

SKD61(80%)-BNi-2(20%), 1200C, 2hr, x50

Fig. 15 Microstructures of liquid phase sintered amorphous materials
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SKD61(80%)-BNi-2(20%), 1200C, 2hr, x200

SKD61(80%)-BNi-2(20%), 1200C, 2hr, x200

Fig. 16 Microstructures of liquid phase sintered amorphous materials
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SKD11(70%)-BNi-2(30%), 1200C, 2hr, x50

SKD11(70%)-BNi-2(30%), 1200C, 2hr, x50

Fig. 17 Microstructures of liquid phase sintered amorphous materials
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SKD11(70%)-BNi-2(30%), 1200C, 2hr, x200

SKD11(70%)-BNi-2(30%), 1200C, 2hr, x200

Fig. 18 Microstructures of liquid phase sintered amorphous materials
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=

SKD61(70%)-BNi-2(30%)4 1200, 2hr, x50

SKD61(70%)-BNi-2(30%), 1200C, 2hr, x50

Fig. 19 Microstructures of liquid phase sintered amorphous materials
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SKD61(70%)-BNi-2(30%), 1200C, 2hr, x200

SKD61(70%)-BNi-2(30%), 1200C, 2hr, x200

Fig. 20 Microstructures of liquid phase sintered amorphous materials
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SKD11(80%)-BNi-2(20%), 1200C, 4hr, x50

SKD11(80%)-BNi-2(20%), 1200C, 4hr, x50

Fig. 21 Microstructures of liquid phase sintered amorphous materials
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SKD11(80%)-BNi-2(20%), 1200C, 4hr, x200

SKD11(80%)-BNi-2(20%), 1200C, 4hr, x200

Fig. 22 Microstructures of liquid phase sintered amorphous materials
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SKD61(80%)-BNi-2(20%), 1200C, 4hr, x50

SKD61(80%)-BNi-2(20%), 1200C, 4hr, x50

Fig. 23 Microstructures of liquid phase sintered amorphous materials
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SKD61(80%)-BNi-2(20%), 1200C, 4hr, x200

SKD61(80%)-BNi-2(20%), 1200C, 4hr, x200

Fig. 24 Microstructures of liquid phase sintered amorphous materials
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SKD11(70%)-BNi-2(30%), 1200C, 4hr, x50

SKD11(70%)-BNi-2(30%), 1200C, 4hr, x200

Fig. 25 Microstructures of liquid phase sintered amorphous materials
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SKD61(70%)-BNi-2(30%), 1200C, 4hr, x50

SKD61(70%)-BNi-2(30%), 1200C, 4hr, x50

Fig. 26 Microstructures of liquid phase sintered amorphous materials
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SKD61(70%)-BNi-2(30%), 1200C, 4hr, x200

SKD61(70%)-BNi-2(30%), 1200C, 4hr, x200

Fig. 27 Microstructures of liquid phase sintered amorphous materials

_39_



Hardness (HV)

Hardness (HV)

—u— Steel

—&— Amorphous material

Number

Fig. 28 Hardness of liquid phase sintered amorphous' materials
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Fig. 29 Hardness of liquid phase sintered amorphous materials
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—&— Amorphous material

T ! T T T T T
0 2 4 6 8 10

Number

Fig. 30 Hardness of liquid phase sintered amorphous materials
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Fig. 31 Hardness of liquid phase sintered amorphous materials
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Fig. 32 Average Hardness Comparison(SKD11)
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Fig. 33 Average Hardness Comparison(SKD61)
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