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Development of SiC Ceramics Composite Material for Wear Resistance and Its Applications
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Synopsis:

SiC ceramics composite material developed by FUJICO is with the high performance of wear
resistance and thermal conductivity. Furthermore, it has the characteristics of oxidation corrosion
resistance and thermal shock resistance. And it is established this developed process is much
richer workability than normal process. To utilize these characterizes can extend the adaptation
range of ceramics more than ever. And it is also contributes to prolong the life and to decrease
the maintenance of various facilities in ironworks. In this paper, the abilities of sliding wear
resistance and impact wear resistance, especially, the characteristics under high-temperature of
SiC ceramics composite material are researched. In the future, it is challenged to be used
practically at high temperature and acute wear places in steel works.
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Fig.1 Manufacturing process of SiC ceramics composite
material by post-sintering process
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Fig.2 Micro-structures showing specimens of SiC
ceramics composite material
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Fig.3 Schematic diagram of abrasive wear test

Table 1 Conditions of abrasive wear test

Load (kgf) 3.1
Speed (m/min) 498
Belt roughness #40
Test time (hr) 2
New sic [N

ALo, (I
Hi—Cr Alloy |
wc-co Ml
L

0 0.5 1 1.5 2 25
Comparative abrasion quantity X 10->(mm3/Nm)

Fig.4 Comparison of specific wear rate on wear resistic

Nozzle W
) Angle of
injection
o SGrid

Specimen

materials

Fig.5 Schematic diagram of impact wear test

Table 2 Conditions of impact wear test

Abrasives Steel shot, #30
Angle of injection ( ©) 45
Air pressure (kgf/cm?) 7.0
Quantity of projected 20
materials (kg)
Number of tests (cycle) 5
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New Sic (IR 5.4
Ao, (I 11.03
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wo-co [N 4.1
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Fig.6 Comparison of collision wear test on wear resistic
materials
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Fig.7 Comparison of appearance on specimens after
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Fig.8 Micro-structures showing developed SiC specimens
before and after oxidation corrosion test
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Fig.9

Test piece
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Schematic diagram of hot rolling wear test

Table 3 Conditions of hot rolling wear test

Opposite piece Test piece
Material SS400 SiC
Diameter size (mm) 100 80
Revolution (rpm) 504 600
Temperature ('C) 800 Cooling
Load (kgf) Fixed 10
Test time (min) 10

a) SiC only

b) SiC ring and steel axes

Fig.10 Photographs showing appearance of specimen

before hot rolling wear test



a) SiC only
Fig.11 Photographs showing appearance of specimen

b) SiC ring and steel axes
after hot rolling wear test
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Fig.13 Appearance of tension roller on hot mill line
Table 4 Diameter and wear depth of roller after milled

test point a b c d e f g
diameter(mm)| 95.70 [ 93.23 | 87.93 | 95.56 | 96.03 [ 97.79 100.10
wear depth(mm)| 2.20 344 6.08 2.27 2.04 1.15 0.00
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Fig.14 Rough skin and rust of surface

Fig.15 Appearance of SiC ring part for roller
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Fig.16 Elbow pipe of AL,O;

Fig.17 manufacturing process of Al,O; pipe by casting
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Fig.18 Schematic diagram of impact wear test

Table 5 Conditions of impact wear test

Abrasives Alumina grid, #24
Angle of injection ( °) 30,45,60,90
Air pressure (kgf/cm®) 4.0
Quantity of projected L5

materials (kg)
Injection time (s) 60
Number of tests (cycle) 5
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