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Abstract

This study examines the structural properties of SK300 and SK500 bimetallic tubes fabricated by
the centrifgual casting. The SK300 bimetallic tube is used for injection molding of glass fiber-filled nylon at
180-200 °C, and its wear—resistant layer on the inside of the tube is designed and composed of a nickel (Ni)-based
alloy reinforced with 15 wt.% chromium (Cr). For higher-temperature (350—400 °C) plastic injection molding, a
Ni—based alloy reinforced with 10 wt.% Cr and 15 wt.% tungsten carbide (WC) is used to the inside wear—resistant
layer for the SK500 bimetallic tube. The microstructures of Ni—based alloy wear-resistant layer is mainly
composed of Ni-rich y-Ni dendrite structure, with Cr7Cs, Ni3Si compounds distributed in the matrix. Unlike the
SK300 bimetallic tube, the inner coating layer of the SK500 bimetallic tube contains WC particles, which enhance
the hardness of the wear-resistant layer and refine the grain size. Consequently, the SK500 bimetallic tube shows
a better wear resistance. The average hardness of the inner coating layer for the SK500 bimetallic tube is slightly
higher than that for the SK300 bimetallic tube. The hardness value of the wear-resistant layer for the SK500
bumetallic tube, however, shows a great deal of variability due to the presence of the WC particles. It should be

noted that a larger number of WC particles accumulate near the surface of the coating layer in the SK500 bumetallic
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tube, contributing significantly to its wear resistance. In summary, the SK500 bumetallic tube displays great
potential for application in high-temperature plastic injection molding.
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% 1 SK300 £7SK500 25y & F 40 (Wt.% )

Al C Cr Co Fe Mn Mo Ni P Si S \Y
SK300 0.036 0.411 0.409 0.265 965 161 0315 0.02 0.015 0.281 0.019 0.236
SK500 0.029 0.428 0.459 0.261 964 158 0.310 -- 0.025 0.311 0.022 0.246
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b) Ni-based alloy+10wt.% Cr+15 wt.%WC /SK500
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ELAL BV A BN S I 2 S R s R el TR E[16] - SKS00 & skt iE Z i S feg Y W T
REEH 6Wt% (£3) - MHEFEOFERET WC st ZIRIaE (15wt%) - WC aEAMHERE
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4 3 SeRElEEZ (L (wt.%)
C Si Cr Fe Co Ni \%%
44 & £+15Cr 3.73 4.88 19.52 5.39 1.23 66.25 -

842 £+10Cr+15WC  3.36 512 1657 430 121 5971 584

% 4 SENENEELES T 1 ALE)Z (LK (at%)

C Si A Cr Fe Co Ni W
@ 4091 026 - 5505 045 0.22 3.11 -
H5 & £+15Cr
@ 843 1272 - 454 746 1.44 6542 -
@ 3892 070 - 5158 0.71 0.29 713 0.67
AL s+10cr+15WC @ 1241 927 - 10.08  3.82 092 6139 2.11

® 4829 3.49 0.80 1.15 2.62 0.74 1.20  41.70

Objects 12936

(b) G EF1S wt.% Cr #5731

1000 ym

(c) $REEGE+10 wt.% Cr+15 wt.% WC 3 (d) $7EEE+10 wt.% Cr+l15 wt.% WC BES3HfT
W4 S2RE I EE A
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