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Apparatus for Measurement of Deformation-CCT Curves and
Its Applications

Shozo SEKINO, Naomichi MORI, and Shinogu TAMUKAI

Synopsis:

An apparatus has been devised with which the transformation processes can be dilatometrically
measured after compressive straining. With this apparatus, the deformation CCT curves can be drawn,
and also the recrystallization process of austenite can be studied.

The deformation CCT curves were drawn for a 60 kg/ mm? class high tensile steel. By deformation,
ferritic and bainitic transformations shifted the higher temperature and shorter time region.

Ferritic transformation started along y grain boundaries. In general, when a specimen with deformed
7 grains was quenched, the micro-structure became finer and the hardness also higher.

Recrystallization of deformed y grains was studied by the use of an 80 kg/ mm? class high tensile
steel. When the degree of deformation was high, many 7 grains originated along the prior y grain
boundaries and fine y grains resulted. When the degree of deformation was low, thePrecrystallization
was not clear, and the extraordinary grain growth occurred.

(Received Feb. 22, 1973)
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Fig. 2. Formaster with deformation device.

Table 1. Chemical composition of samples (%).
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Fig. 3. Change of CCT curves by deformation in steel A. Heating condition, 1250° % 10 min.
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Photo. 1. Micro-structures. Deformed at 900°.

— 50 —

“



)

° 3

vi

I8 E R E & G A A

1421

900 _ Y 800 fe——a__
800 e 70—
ormction ool N
© 700 0 *é\§\\:~n(50)
< g - 650 | ‘ o
g 00 uS 800 | 7.: starting temp. of ferrite o 77 (20)
© = 550 - transformation
¥ 500 g 7, - Starting temp. of bainite
g ~- B 500f transformation \7(0)
= 400 I & 700f
® . 4= 7% (50)
300 0 ==
| L . .x“.,llo2 . : !.””|IOS 500 | \\
0 sso | \ 7. (20)
Time (min) 7 (0)
500 |.'-|||1I L RN SN |
Fig. 4. Change of CCT curves with the degree of 1 10 100
deformation. Heating condition, 1 250° X Cooling rate (°C/sec)
10 min; deformation temperature, 1000°. Fig. 7. Relation between transformation temperature
and cooling rate. Deformed at 1000° by 0,
900 As 20 and 509,. Cooling rate is mean value
s~ [ Detorman between 1000°~400°.
800 P ) \\\ degres (o)
— . N ~ \ 3 o
- = N S -——-| 20
© 700 TURGADY LTI —-— | 50 800 f
- NS = e N
e 600 . 750 F D*}“°w-:::>flgf?;-(2o)
:é — —J—‘—‘“\ F
2 Zw 700 | .
g 500 | N\ N
5 — 650 -
400 -
— 600 7 = Starting temp. of ferrite
300 L AN o g 550 1. ncnsformcn‘mnf
2 0 7s : Starting temp. of bainite a
10 ) 10 1o £ 500 ° transformatign \ 7 (0)
Time (min) 3 <
Fig. 5. Change of CCT curves with the degree of £ 70 —e——e— 7 (50)
deformation. Heating condition, 1 250°X " 200+ o0 °=75 (20)
10 min; deformation temperature, 900°. 650 o o_/0/
—,
600 - ‘“\\
400 550 |- \
- 72 (0)
Degree of - 1 1
dEfOl’melOn (0/0) / 500 T S SO T L I S S S S I
~ 350k [+ 5] ! 10 100
2 *| 20 Cooling rate (°C/sec)
(@] o 50 'y
_; 300 Fig. 8. Relation between transformation temperature
x and cooling rate. Deformed at 900° by O,
@ 20 and 50%. Cooling rate is mean value
g 2s0 between 900°~400°.
o
I . -~ A —
5. METNIT52@EEMIORE, $74bb7 =7
200 4 MEOBIE, 1B r KRS 5D 7 = 54 MERRORE,
s et N—F A4 MABROMMMEBBZFICIL S T LB b2r 5.
| 10 100

Cooling rate (°C/sec)

Fig. 6. Change of hardness with cooling rates and

the degree of deformation. Cooling rate is
the mean value -between 860°~400°.
Deformation temperature, | 000°C.

32 AYBTOMT y OBRBRFEH

CDEBREEOENLIMILTET,

Lo S ERE DI

EICHHT 5 2 LR TEHOT, MIBO 7 OBEERE
Bt 2T B DI LB LTS, Photo. 3 i35t B
% 1250° = 10min {£#4% 950° ¢, 5, 20, 50% fin
Ttk 0~30sec LDIRETHRIFLIZEL ED 7 fZTL



1422 & & 0 59 4 (1973) %105
LCooling rote
30°C/sec

1°C /sec

10°C /sec

Deformation temperature

1 000°C

Hv (10) : 171

Hv (10) : 225

Hv(10): 367

Photo. 2. Micro-structures.
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Photo. 3-1. Recrystallization of y-structure in steel B.
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Heating temp. (°C) 1250
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Photo. 3-2. Recrystallization of y-structure in steel B.
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Photo. 3-3. Recrystallization of y-structure in steel B.
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