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Abstract: In recent years, low cost, long life and high production efficiency are the main development directions of com-
posite roll technology. Some typical industrial components of centrifugal casting composite rollers, such as bimetallic com-
posite roller and grinding roller ring are listed. By comparing the properties of roller rings with different materials and proces-
ses at home and abroad, it is found that the centrifugal casting composite roller has excellent performance and long life, and
is widely used in cement and crushing industry. In this paper, the material selection and technical development of composite
roller are summarized. The composite method of ductile cast iron, high chromium cast iron, high manganese steel, high
speed steel and other materials is introduced, which can improve the service life of the workpiece under different working
conditions and reduce the cost. The influences of the process parameters such as cooling speed, pouring temperature, cen-
trifugal speed, pouring time on the microstructure and performance of metal-based ceramic composite roller reinforced by
centrifugal casting particles are summarized. Finally, the main problems and possible development direction of centrifugal
casting composite roller are put forward.
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Table 1 Domestic and foreign roll ring performance comparison
Characteristics of different roller rings
Type of roller ring
Advantages Disadvantages
[13] High strength and toughness, hardness, .
Alloy steel" . . Expensive
abrasion resistance
Cast steel! "] Good strength and toughness Low hardness and abrasion resistance
Good toughness and high hardness,
Nodular cast iron! '] . .g . & Easy to crack and low strength
medium abrasion resistance and easy to process
. Easy to flake off and need frequent
Domestic [16] X . . .
Bead weld Good strength, toughness, hardness welding overlays, insufficient resistance
to hot and cold fatigue
High strength toughness, hardness, process hardness, .
High manganese steel 1] . . & . . p Easy to crack and shrinkage
and medium abrasion resistance
(18, 19] High strength toughness and impact resistant, Non-wear resistant and
Low alloy steel" ™" . .
medium hardness short life span
g 0] High strength and toughness, Low impact resistance
pray coating medium hardness and expensive
Foreign

Centrifugal casting

high alloy steel (21]

High hardness, abrasion resistance of the outer layer,

good strength and toughness of the inner layer

Easy to segregation
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Table 2 Variation of material hardness (HRC) with distance from the outer surface!?!

Distance/cm 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Composite rolls 64.8 63.5 62. 1 63.0 61.9 58.6 55.2 52.3 48.1 45.4
Cr12 rolls 45.3 46.1 44.9 45.3 46.2 44.9 45.8 45.3 44.9 45.0

FEHIT () FEHEIG (b) H AR WO, BHX WC, fIH/NSME 2

Fig. 1 Size and distribution of WC;, in the WC,, rich region of composites before (a) and after (b) re—melting[zs]



LERVE |

4 XA BRI S AR BRI 957

FAERI, WC PR SR Z BIE K T RG4S 4546
R (E2), BEMEEERS, SILEHF, H we
SRR FEUE BT /NI RRAC B UKL, TR A b R 1 S e
AVERE R ARG 7. 23 1%, &R EWBESHM
RHET M 538 A M BE R RRT, — B
SIRBERR IR BT R R R R, e AR BRI 9T K
JSEFF 2 TR, R o R A R 1 R e
WA 3R

B2 WC, 585 SEM BT

Fig.2  SEM image of interface between WC and iron[%")
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