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Manufacture of Large Roller Tires of Ni-Hard White Cast Iron and 20% Cr White Cast

Iron for Coal Pulverizer
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Synopsis :

Solidification characteristics and the effects of the cooling rate during heat treating and
chemical composition on mechanical properties were investigated to develop the
manufacturing procedure of Ni-hard white case iron and 20% Cr white iron for large
roller tires of a coal pulverizer. Casting defects, such as internal shrinkage and the
elephant skin which were typical characteristics in those types of cast iron, were able to
be minimized by optimization of the solidification procedure using our calculation
system called "BACCAS" and by control of the atmosphere during teeming. Thermal
cracking, which was apt to occur during cooling after casting and heat treatment, in
those cast irons was prevented by severe temperature control during both kinds of
cooling. On the basis of these preproduction test results, both types of trial casting

resulted in excellent quality with sufficient hardness.
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Manufacture of Large Roller Tires of Ni-Hard White

Cast Iron and 20% Cr White Cast Iron

for Coal Pulverizer
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Synopsis:

Solidification characteristics and the effects of the cooling rate
during heat treating and chemical composition on mechanical prop-
erties were investigated to develop the manufacturing procedure
of Ni-hard white cast iron and 20% Cr white iron for large roli-
er tires of a coal pulverizer. Casting defects, such as internal
shrinkage and the elephant skin which were typical characteristics
in those types of cast iron, were able to be minimized by opti-
mization of the solidification procedure using our caleulation sys-
tem called “ BACCAS' and by control of the atmosphere during
teeming. Thermal cracking, which was apt to occur during cool-
ing after casting and heat treatment, in those cast irons was pre-
vented by severe temperature control during both kinds of cooling.
On the basis of these preproduction test results, both types of
trial casting resulted in excellent quality with sufficient hardn ess
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Fig. 1 Schematic illustration of pulverizer
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Table 1 Chemical and hardness requirements of ASTM A532 I-D

(wt. %)

C Si Mn P R Ni Cr Mo HB

ASTM A532 1-D 2.5~ 2.0 2.0 0.10 0.15 4.5~ 7.0~ 1.5 600
3.6 max max max max 7.0 11.0 max min
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(b} Solidification tima

(a) Temperature gradient {b) Solidification time
Fig. 3 Calculated solidification pattern of roller tire by Fig. 4 Calculated solidification pattern of roller tire by
BACCAS (conventional casting method) BACCAS (newly developed casting method)
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Photo 1 Penetrant test result of trial Ni-hard roller tire

Table 3 Mechanical properties of trial product (Ni-hard cast

iron)
TS Charpy Surface
Position impact value| hardness
(kgf/mm?) |(kgf-mjeme)|  (HS)
Test piece Hl\SIOZ_ 282121 No notch
Targets Min 40 — 78~83
45 0.43
A¥L 42 0.43 (:1?‘,
44 0.42 81 80 iy 1
Results 82 81 ™ T
49 0.44 8L 20 80 B sition d L AN 7
B2 43 0.44 £ 3 TS+ W . ¥
43 0.42 Ff [Frmmrrensmemrmm e et —

*1L A gection with a rib

#2 B: section hetween ribs
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Fig. 7 The location of hardness measurement
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Fig. 8 Hardness distribution of trial Ni-hard roller tire (posi-
tion a-e are shown in Fig. 7.)
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Photo 2 Micro structure of Ni-hard white cast iron
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Table 5 Result of radiographic examination of trial product
{20% Cr roller tire)

Applicable severity level ASTM E280 level 3

No defect: 10 positions

Results

Level 1 8 positions
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Table 4 Chemical and hardness requirements of ASTM A532 II-D

(wt. %)
C Si Mn P 5 N3 Cr Mo HB
2.0~ 1.0~ 2.0 0.10 0.06 2.5 18.0~ 3.0 600
ASTM AS532 II-D 3.3 2.2 max max max max 23.0 max min

Photo 3 Penetrant test result of trial 2094 Cr roller tire
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Table 6 Mechanical properties of trial product (209 Cr cast

iron)
TS _ Charpy Surface
impact test hardness
(kglfmm?) {kgf-mjcm?) (HS)
Test piece ‘IIE[OZ_ 512301 No notch
Targets Min 50 Min 0.3 80~90
60 0.47 89
1 ' 88
Results 63 0.48
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Fig. 9 Hardness distribution of trial 20% Cr roller tire (posi-
tion a-e are shown in Fig. 7.}
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