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Change in the Austenite Grain Size Due to Temperature Cycling

Haruo NOzAK1, Yukio NISHIKAWA, Yuji UESUGL and Imao TAMURA

Synopsis :

The effects of number of temperature cycles, heating—cooling rate and applied stress on the austenite grain

size were studied in SCM415 steel.

(1) The austenite grain size of specimens subjected to temperature cycling approaches almost a constant
value regardless of the initial grain size. However, the effect of applied stress(4 kgf/mm?) on the final

austenite grain size is hardly observed.

(2) The initial grain size of 13 ym of the specimens tends to become the fine austenite grain size of 5 ym
after three temperature cycles through austenite (> ferrite-+bainite transformation. This value of grain
size is the same as that attained through austenite 7> martensite transformation.

(3) The austenite grain size becomes smaller in the case of the larger heating or cooling rate. The effect
of cooling rate on grain refinement is larger than that of heating rate.

(4) In the case of the large initial grain size, the austenite grain size tends to become smaller after one
cycle. In the case of the small initial grain size, the austenite grain size tends to become larger during
austenization. Therefore the austenite grain size approaches almost a constant value through the repeated

temperature cycling.

1. #

R R ThEERE, Bt b kR T5. %
DicHFERRETRS 10 Ll Lo MBS 4 /F 5 ME
WRIh T3, Sk TR EEESR D, %<
DBEEEDOHEIL7 = T4 - =51 b BB ILEE
LEL=ATVHA FOREBTHEIR ST L1 b
T, A—=ATFA POEANERXMECT 5 & L %
WD,

GRANGE {34 — A T 74 MESER 2 MAIET % 2 8
DHERRELY. —2E A+ — 27+ 1 MEER
DETREEMEMEL, ZoEECHMMNT LHERESH
PFA L TCHEAET S HETHS. 55— 213, #i%
Ay HELEORE & EROM T EE LSEMBGH L,
F—=RATFFA P2 ATF VA VEERRYVIETZ LI
X b iR RS ME TS T TCh B, CoJER LD,
3~5 pm OBBHMA — AT A4 VREESLZ EBREHh
T 3%2~9,

HHEFBYAM:Y GRANGE DI 2D HIED L 5 FBA
B LR SRW, RN T CHEREBEYETCECX
D HENC K EREM YL 2% 0TI, ZORIKRIZE

EUTRRB OB it S h s, BHEMMMEDRESE
DWFRTIE, BREEEV R LI L SHBNED L 5E
T 20HE LD ORI, Biet —AF 51 b
MO OWTHEH LABBINZEAE Z b h it
U,

Z TCABR T, ZREEBBNBS O/’ SR Ls
RICOWTHEETH 709, HCEELEEY 1 7 a2 h
2l EDF—AT F 14 PRROBE(LETIR L.

2. R B A &

AW AW -RENE, o SCM 415 ©Z 1k
#BC% Table 1 wiR-d. FEEGLEFA L b BN T X
T Fig. 1 R ROFEIERBRA 2 ER L.

Fig. 2 RRBFOEE-ARv 4 7 LR T. RpK-
% 1250°C, 1h EZednc CHEAEBE IS LR &
Lic. F—=A774 kit Dy, & LT 1100°C, 15
min & 850°C, 5min DO*—A5 51 MEIZ XD, Fh
i Dy=125 pm Lt 13 pm #1857, I LA —ATH
A PR O M\ ERB AR B DL, BT A A
HROMEEXFIA L CERREREMBBATE Z Lic
L b Do=5pm %187, Dy FHEEDRE Y1 7 Mtk

BF 60 4£9 A 26 Bff (Received Sep. 26, 1985)
* T EBEXME) EEREMER (Production Engineering Laboratory, Matsushita Electric

Industrial Co., Ltd., Matsuba-cho Kadoma 571)

*2 pEKFILEHE L (Faculty of Engineering, Kyoto University)

— 118 —



BELBEY A 7L LA AT 714 P NEBOEL 1599

Table 1. Chemical composition of SCM415 (wt%).

C Si Mn P S

Ni Cr Mo Cu Fe

0.18 0.29 0. 68 0.017 0.014

0.07 1.03 0.16 0.11 bal.
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Fig. 1. Dimensions of specimen used (mm).
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Fig. 3. Variation of austenite grain size with
number of temperature cycles between 300°C
and 830°C.
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Photo. 1. Optical micrographs showing fine prior
austenite grain structure attained after ten tem-
perature cycles.
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Photo. 2. Optical micrograph showing ferrite:
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Fig. 4. The effect of cooling rate (7',) on the
variation of austenite grain size with number
of temperature cycles. '
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Do=13pm Cooling rate T, = 640°C/min

Heating rate T'==150°C/min
Photo. 3. Optical micrograph showing austenite
structure of grain size, 5.0 pm, attained after three
temperature cycles through austenite > ferrite+
bainite transformation.
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Fig. 5. The effect of heating rate (T.) on the
variation of austenite grain size with number of
temperature cycles.
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Fig. 6. The relationship between mean grain
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