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| Effect of Austenitic Grain Size and Cold Rolling Prior to Aging
;
& on Strain Rate Sensitivity of Tensile Properties of 245 kg/mm?
1 Grade Maraging Steel
Tetsurs KURODA and Ké SoENO
‘\ Synopsis:
o An investigation has been made to clarify the effects of austenitic grain size and cold rolling prior to aging
on the strain rate sensitivity in the tensile properties of a 245 kg/mm? grade maraging steel. Austenitic
b grain size numbers were varied from ASTM NO. 4 to NO. 12. The temperature range in aging was from

475°C to 525°C. For the purpose of clarifying the effect of cold rolling on the strain rate sensitivity in

tensile properties, fine grained (ASTM NO. 11~12) plates and coarse grained (ASTM NO. 4~5) plates

were cold rolled to 60% reduction in thickness and then aged at 475°C and 500°C. The cross head speeds
. in a tensile test were 1 mm/min and 0.005 mm/min.

In aged specimens, it is found that the strain rate sensitivity in elongation is increased with increasing
their austenitic grain size. This fact is considered to be due to the enhancement of stress concentrations
piled up at grain boundaries in coarse grained specimens in plastic deformation.

In cold rolled and aged specimens whose initial grain size is fine (ASTM NO. 11~12), its strain rate
sensitivity in elongation is higher than that of specimens with the same grain size aged without cold rolling.
On the other hand, in cold rolled and aged specimens whose initial grain size is coarse (ASTM NO. 4~5),
its strain rate sensitivity in elongation is lower than that of specimens with the same grain size aged without
cold rolling.
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Fig. 1. Tensile test specimen.
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Fig. 2. Tensile properties of the 245-E maraging
steel solution treated at 900°C and aged
at 475°C for various times.
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Fig. 3. Tensile properties of the 245-E maraging
steel solution treated at 1000°C and
aged at 475°C for various times.
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Fig. 4. Tensile properties of the 245-E maraging
steel solution treated at 900°C and aged
at 500°C for various times.
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Fig. 5. Tensile properties of the 245-E maraging
steel solution treated at 1000°C and
aged at 500°C for various times.
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Fig. 6. Tensile properties of the 245-E maraging
steel solution treated at 1000°C and
aged at 525°C for various times.
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Fig. 7. Tensile properties of the 245-F maraging
steel solution treated at 800°C, cold
rolled to 609, reduction in thickness and
aged at 475°C for various times.
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Fig. 8. Tensile properties of the 245-E maraging
steel solution treated at 1000°C, cold
rolled to 609 reduction in thickness and
aged at 475°C for various times.
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Fig. 9. Tensile properties of the 245-E maraging
steel solution treated at 800°C, cold
rolled to 609, reduction in thickness and
aged at 500°C for various times.
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10. Tensile properties of the 245~F maraging
steel solution treated at 1000°C, cold
rolled to 609, reduction in thickness
and aged at 500°C for various times.
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Photo. 1. Transmission electron micrographs of the 245-E maraging steel.

-89 —



1366 g & W

% 66 4 (1980) %9 =

EXHD. HliEd—RF 54 FMERE No. 4~5 D
HA¥E 500°C ¢ 2500min FCHEERHLTh, TBES
HIEEEDF[RR H CTHEM: DA DTRD b Bh%, 525°C
A, FER 17 100~500min EpihEk oW
BT H EM:DBAEERZ IR bhis o,

(2) F—=AF 741+ FHEHE No. 11~I12 O
No. 4~5 k% 60% WRELZERK 475° BIC
500°C CHEEF L, EMD BAROEERZMY BE L
fo. EMOBLEERZWARET B IDITET DR
R, B — 2 7 1 b REUE R S RN TR R
TEIBERE, B YEERDT 56X 0 b ER
Ml h, FoEAAF—AF 4 FREBERGRINT
BT AEAIE, ThidoEmcis.

U EOMEEIT S Chicn, BLCERCEEIRC
BARR— KR 2B ELETS.

L8 [
1) W &, BEEM, AOfX: gz, 64

2)
3
4)

5)
6)

10)

11)

(1978), p. 1056

K. Soeno, T. Kuropa, and K. TAcucHI:
Trans. ISI1J, 19 (1979), p. 484

RE 15, AOofiR, LEIEM: L, 65
(1979), p. 665

e W, EWER, LEER: &M, 63
(1979), p. 505

WEF ¥, BOfnk: g (%fFEH)

A. KeLLy and R. B. NicHoLsON: Precipitation
Hardening, Progress in Material Sci., 10
(1963), p. 148

ZH &, A B BREEY &, 36
(1972), p. 1202

B B, A &: BERE&EB¥4, 38
(1974), p. 877

FEESE, @«RIERE, FAB—: g, 59
(1973), p. 1388

#m, 60 (1974), p. 269

TR ESS, HIRE_, £RIER, FAB—: &&
$A, 60 (1974), p. 1613

— 90 —




