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Fire-Cracking Characteristics of Cr-Mo Steelh.

Jiroh WATANABE

Synopsis: ’ : R

Fire-cracking characterlsmcs of Cr-Mo steel which was widely used for blooming and slab,bmg
mill rolls were 1nvest1gated by means of the cyclic thermal stress test developed{ b/y the
author.

The test results were as follows:

1) The maximum crack depth of Cr-Mo steels of various carbon contents and microstruc-
tures had the linear relationship on the Iog 1og coordmates with the U-notched Charpy
impact value. .

2) The relation between hardness and fire-cracking characteristics depended upon the
carbon content and the lower the carbon content the shallower the crack.

3) Among the Cr-Mo steels which had been normalized and annealed at the various tem-
peratures the spheroidized structure had the best characteristics. The structure containing

. the marked network of the primary cementite was relatively inferior. o
4) Longitudinal characteristics were improved by increasing forging reduction, but transverse
property showed its best at the rather small forging rate and the excessive forging m]ured
the transverse fire-cracking property. .

5) Porosities of cast steel became the starting point of the crack, and with the transverse
specimen the crack took its path in the crystalline segregation.
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Photo. 1. Surface cracking of the test piece.
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Table 1. Steels tested.
. fee U-Charpy
Chemical composition (%)
Steel Heat treatment Hagi\x:ess ;n;ﬁlae‘:t
c|sijMa| P| s |Ni|cr|Mo ! g orp /e
At 0°540°29,1°080" 0170 0230°11{1*000"38 214 11°3
A2 Cast steel 0°61/0°30]1 130° 0160°0200° 11102037 : | 225 10°3
A3 (§¥;k§ ee 1y (078901251 060" o1§o 0220°10/1* oﬂo 37| Spheroidized 234" 4-1
A4 g Ingot) 11.1200°31)1°080°0150°0220° 10,099,037 ‘. 252 20
As | 1+23,0°29/1-030°014/0*0200°10|1*01/0*37 270 12
- CN 0°540°321° 100 0280°0260°11/1°03(0*38| N_ at 650°C 319
A7 0-54/0+341*090°017/0*022'0°11/1*000°40; and at 750°C 231
As r** o-53o-3oo 910°0170°0240° 11|1°01/0°38  A* at 775°C 227
B 1 at 700°C 303 241
B2 Cast Steel N at 725°C 285 245
B3 | (Surface zone ' at 750°C 256 2°5
B4 | ©of alarge ans, at 800°C 250 3°1
B s | steel roll) | at 850°C 252 30
Bé "l0-92/0+ 40/0+92/0°015(0- 0220+ 051 - 00/0+ 40 at 775°C 254
C1 Fog"gin:sg 252
C2 |[Forged _fat€=° - 1 250
C3 steel B Forging Spheroidized 250
C4 rate= 251
* Normalized and annealed. _
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Fig. 1. Relation between maximum crack
depth and Charpy impact value of Cr-Mo
cast steel. '
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Effect of Ni and Cu Addition on Carbide Precipitation in Hadfield Steel.

(Study on austenitic high-manganese steels—III)

Synopsis:

Yanoshin IMAL and Toshio SAITO

. Some Hadfield steels added with 32, Ni and 3% Cu were studied mainly by micrography on

isothermal carbide precipitation after

solution treatment.

By addition of 3% Ni, both car-

‘bide precipitation and pearlitic constituent precipitation in Hadfield steels were retarded and

these precipitation temperature ranges were limited

* standard steel.

in a narrow range than those of the

Growth rate of pearlitic constituents in steels was decreased remarkably by addmon of 3%
Ni. On the other hand, by addition of 3% Cu, pearlitic constituent precipitation in steels
was only slightly retarded, but grain boundary carbide precipitation was accelerated at above
about 650°C. Strength of steels after solution treatment was decreased slightly by addition

of these elements, but toughness, especially  elongation of steels was increased.

As "the

content of carbon in Hadfield steels was lowered, both grain-boundary carbide precipitation
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