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Evaluation of the wear resistance characteristics of FUJICO’s composite liners
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Synopsis:

FUJICO has produced high-performance composite liners with high wear resistance by using
high-Carbon and high-Chromium iron. For many years, it is received good feedback from its
users, because of its ability to withstand harsh environment conditions. We have developed new
materials and production methods for improving the quality of existing liners. This paper
investigates and discusses the performance of the liners in terms of resistance toward abrasion
and impact wear. The results indicated that FUJICO’s liners were clarified by area ratio of

carbides and local hardness as matrix and carbides in the performances.
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Table 1 Chemical composition of sample liners
Chemical composition (mass%o)

Special Metals Product

No C Cr X Y V4 method
A | 4050 | 2530 Welding
B | 4555 | 2025 0.2-0.5 | Welding
C | 4050 | 2025 1.0-2.0 | 0.5-1.0 | Welding
D | 4555 2025 3.0-4.0 Welding
E | 4050 | 2530 1.0-2.0 | Casting
F | 4555 | 2530 | 3545 4.0-50 | Casting
G | 4050 | 2530 1.0-2.0 | Casting
H | 4555 | 2530 | 3.545 4.0-50 | Casting
I | 4050 3035 | 1.5-25 | 3.5-45 | 4.0-50 | Casting
J* Hi-Cr liner Welding
K* Hi-Cr liner Welding
L** Ceramics Sintering

*made in other maker, **developing original ceramics liner
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Fig.1 Schematic diagram of abrasive wear test

Table 2 Conditions of abrasive wear test

Load (kgf) 3.1
Speed (m/min) 240
Belt roughness #40

Test time (hr) 2
Size of test piece (mm) 50%50%10
ME§§;>
Angle of
injection

} SGrid

O =
Specimen

Fig.2 Schematic diagram of impact wear test

Table 3 Conditions of impact wear test

Abrasives Alumina grid, #24
Angle of injection ( °) 45
Air pressure (kgf/em?) 4.0
Quantity of projected L5
materials (kg)
Injection time (s) 60
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Fig.4 Microstructures of specimen for different compositions, product methods and liner maker; right photo shows high
magnification
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Table 4 Comparison of carbide distribution

Area Size (um) Carbides

ratio | Ave- | Maxi- | Mini- spacing

(%) rage mum | mum (um)
A 27.7 19.9 34.6 11.0 118.8
B 352 28.2 28.0 12.8 532
C 323 18.8 237 8.3 80.0
D 522 8.3 16.6 2.3 18.5
E 64.5 584 | 107.9 13.8 34.1
F 60.6 764 | 1132 18.7 272
G 50.3 36.4 59.4 9.9 35.0
H 60.6 764 | 1132 18.7 28.4
I 62.4 564 | 1023 249 46.9
J 36.5 11.8 47.0 8.4 56.4
K 333 37.1 77.4 26.3 79.8
L 65.0 10.0 15.0 5.0 3.0
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Fig.5 Comparison of macro-hardness on liners for wear
resistic
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Fig.6 Comparison of matrix hardness and carbide
hardness on liners for wear resistic
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Fig.7 Appearances of SiC belt for abrasive wear test and
the surface of specimen after the test
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Fig.8 Appearances of Alumina grid for impact wear test
and the surface of specimen after the test
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Fig.9 Comparison of abrasive wear loss on the liners
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Fig.10 Comparison of impact wear loss on the liners
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Fig.14 Effects of abrasive and impact wear loss on area
ratio of carbide in the structure

Fig.11 Effect of abrasive and impact wear loss on macro
hardness
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Fig.12 Effect of abrasive and impact wear loss on
matrix hardness

Fig.15 Effects of abrasive and impact wear loss on grain

size of carbide
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Fig.13  Effects of abrasive and impact wear loss on carbide
hardness
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