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EFFECT OF HOT WORKING ON GROWTH CHARACTERISTICS
OF AUSTENITE GRAINS IN STEEL

Yoshiaki Masuko

H)ﬂ**

Synopsis: .

For medium-carbon steels and a medium carbon Cr-Mo steel having different grain size,
the effect of hot working on growth characteristics of austenite grains was studied by
changing the forging ratio from 2 to 10.

From this work, it was concluded that hot working lowered the coarsening temperature of
.austenite and that annealing after forging much lowered it. These were more clearly observed ina
duplex-grained steel than in a fine-grained steel. It was also found that the effect of hot working
and annealing on coarsening temperature was much smaller than that of the difference of ingot
size. It was veritied, therefore, difference of grain size and grain growth characteristics between
a ladle sample and a finished product was mainly due to the difference of teeming conditions.

Moreover, taking account of the behavior of AIN in steels, it was deduced that the effect
.of hot-working and annealing was the function of the state of aggregation of AIN and the
.occurrence of duplex grain structure, detected in this work, in as-forged state was also rela-
ted to the behavior of AIN in austenite.
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Fig. 1. Effect of forging ratio on growth characteri-.
stics of austenite grains in steels tested.

Table 1. Chemical composition and grain size of steels tested.
Steel Chemical composition (2) Grain size Remark
mark ' C  Si ' Mn | P | S Cu Cr | Mo |(925°Cx6b)! . (Al addition)
] ! - _

e ' | L. 0-0205

S 1 041 , 0°33 i 061 0+007 ; 0-013 | - 0°16 015 f —  [5*1(duplex)|; furnace

S2 0'43 . 0°25 | 0-61 001l = 0°008 | 0%i7 ' 0°06 | — 6°9(fine) 0°07% in ladle

S3- 037 0+23 f 0°61 0-011 ' 0°011 | 0%16 ' 1°10 ' 0°30 7*1(fine) Ditto
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Fig. 2. Effect of annealing on growth %I%ﬁﬁkﬁﬁm%blowf

characteristics of austenite grains in steels tested.

Table 2. Soluble Al and AIN (%) in various conditions of steels tested.

S 1

S o— St

-

S2 S3

" As forged ;As annealed

As forged |As annealed As forged tAs annealed

\\\\\\\fff) “Sol T, Sol Sol Sol Iy Sol. | S TSOL T At
ol. ! i Sol. ol. ol. ol. » Sol.
“Forging ratio Al AINGTAT AN Ty !AlN ap | AIN TRy AN Ty !AIN
‘ ] : i !
10 (Ladle sample) 0*008'0°C030; 0°0090°0044 0'02050'0167“ 0'022‘0'0178‘; 0'019:0'0174‘ O'OZZ"O'OISl
2 (100 kgingot) 0 0-0050°0020 0007 0-0033 0'019)0'0117“ ()'0200'01501 0‘016“0'0155“ 0'021%0'016’7
4 (ditto) 0°0050°0018 00060°0029 0°*0180°0115, ()‘019:0’01500 0°0150°0156 0°0200°0166
6 (ditto) 0'006?0\‘0018 0+0070°0030 0'0190‘0115“' 0'018‘;0'01491’: ()'()19](')’0155%1 0+0200°0168
8 (ditto) 0'005‘0'0018 0'0071‘0'0028 0°017/0°0119 O’Ol90'0147i 0‘017130‘01523 001900160
10 (ditto) O'OOS‘LO'OOIBE 0'00710.0029 0'018|0'Oll75 0°0190°0149: 0‘016u0'0158u 0'022.0‘0167
] H

Table 3. Austenite grain size

after forging in steels tested.

Forging ratio’ ]
\' 2 4 6 8 ! 10 i0 (Ladle sample)
Steel i
S 07 31 36 44 46 56
S2 10 35 4+8 51 52 67
§3 172 36 47 55 56 65
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Relation between forging ratio and austenite grain size in forged state.
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STUDIES ON MECHANICAL PROPERTIES OF TIMKEN
16-25-6 AT ELEVATED TEMPERATURES (V)

Svynopsis:

Taro Hasegawa and Osamu Ochiai

The authors studied the mechanical properties of four turbine rotors of Timken 16-25-6,

to compare with that of the forged bars, of which they reported already.

as follows:

The results were

1. The effects of heat treatment on mechanical properties in the turbine rotors are.the

same as the forged bars.
pitation-hardened rotors.

The ““ hot-cold worked >’ rotors have higher strength than the preci'

2. The ““hot-cold worked’ rotors have the S1mxlar or somewhat lower value of the creep
rupturé strength and tensile and proof strength as compared with the forged bars. The rotor

which have sufficient forging effects,
properties.

have great ductilities and uniformity of mechanical

3. The precipitation-hardened rotors have nearly the same mechanical properties when

compared with the forged bars.

4. When forging effect of the rotor are insufficient, the clear pattern of micro-segregation
are recognized, so that the ductilities are low and not uniform.

5. The mechanical properties of specimens which are

taken in tangential or radial

directions from the boss part of the upset rotor are lower in ductility than that taken from

.the rim part of rotors.
the tensile direction.
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