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Effect of TiN Particles on the Proeutectoid Ferrite Reaciton

Synopsis:

Shoichi MATSUDA and Hideaki KAGEYAMA

The effects of TiN particles in low—carbon low alloy steels on the nucleation and growth kinetics of
proeutectoid ferrite were studied. Main results are summarized as follows.
(1) TiN particles accelerated ferrite formation and displaced the ferrite-nose in. a CCT curve to shorter

times.

(2) It appeared that TiN particles served as nucleation sites for proeutectoid ferrite preferentially and

may increase the rate of nucleation.

(3) The rate of thickening of the grain boundary ferrite allotriomorphs was not influenced by TiN
particles. The result could be explained well by the comparison between y—>a free energy difference and
yle interface energy increase by the existence of TiN particles.

1. &

B, RABABEZEERoRMSE s LT, M@
MM TiN 2G5 I 5 LBBODTHEMTHDH T L
BHLPIZIhTWSY. HESRECHT S TiN O
AE& LTI,

(1) F—27F4 MIOHEXLRIE

(2) r—oaZRBORE
D2ODEREREZ BNDS.

FA—A7F A MROEXEHERBE LT, FEORT
T, rHERE TN RFROFEHE r/f L O
Vi, EREGESFEL TINOKESRf HB—ETHD
. B1E, TIN fFF44 X rd/NEL785 L ohic il
THHET, rHERMEIL LB EEHELILELTY
32,

—7%, roeZERCELT, £R6IY, TiN ofFf
ASBERHNEREHBRO 7 = 54 b - s — X2 ERREAk
BITSEHURE IO LEE,DTED, T, TiN
st REM (Rare Earth Metal)-Boron DFHE D,
7 =74 MERIH LTRKROBRZ > &235, sl
5 KL DTHLBRERTWS. L, WTihoif
HFEHVTH, ESEHFHNEOHBMNFRHOIA T L EE

il

D, roaZiEBRIEBWT TIN o, NE
WMOFEED, 7 =74 bOBARERE &0 Wi g
THEPEOWTRIFLAEfRTW VY. ZhicBiL<T
¥, HeCkE1LY A, JEEBNEW» St * 24 FOWH
BRECELDEERCR LIcON, HE—DHRETHS.
BLED X 5k EZRE L, FHFETE, TiN O
7 =54 FOBAER LK ETHEELTHEMLBRRE
Mzt ToOfFER, TINFKFIE, roaZERERIV
T7 =94 bDBAER 44 b & LT EShHIC BAET 5
M, 7274 PORECHR LTRMALIEHRICL 5w T
EEEBHCHELMCL, Bl EF ik > TERE
EAUATIZENTER. UFiebnt, TOEME
HRETD.

2. R B A E

RO FEMRK A Table 1 xRT. WFhofld
BEEEECHER L 20 ke @BEMT, 89A, BT,
Ti, N BfmEh w5,

AR, TINKXB7 =54 FOBERYA &L
TOEMELIAIECT 5 BT, Ti BZEFLECRmM
nTEH, FEHME 1450°C x| min hnZk - {£E4%, 30
°C/ min OEE THHARP, Ac, KET» L KEAN

* 504 4 AFLEBEASKTCREE BS04£117 140 2+ (Received Nov. 14, 1975)
** o ARk (BR)ERPIER Li§ (Fundamental Research Laboratories, Nippon Steel Corp.,

1618 Ida Nakahara-ku Kawasaki 211)

Y A RS (k) X AR (Fundamental Research Laboratories, Nippon Steel Corp.)

— 50 —



o

roaZBickiEd TIN o 1357

Table 1. Chemical composition of specimens.

(wt %)
Steel C Si Mn Al Ti N
A 0.12| 0.3 1.5(0.03| 0.61 |0.0128
B 0.13| 0.3 1.5(0.08{ 0.021 | 0.0120
C 0.12{ 0.3 1.5]0.01 — 0.0010
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Photo. 1. TiN distribution in steel B, Heat treat-
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Fig. 1. CCT diagrams of steel B and C with same
austenite grain size, Solid line : TiN con-
taining steel B, Dotted line : TiN free steel
C.
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X 1000
" Photo. 2. Nucleation of ferrite at TiN particles which precipitate at austenite grain boundaries
and interior of grains.

Secondary electran image Ti—Ka X-ray image

Ka—line , EPMA

Photo. 3. Ka-line and Ka X-ray image for Ti(CN).
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Tig. 2. Ferrite growth data for steel B and-steel-C,
(a) Isothermal transformation temperature:
720°C, (b) Isothermal transformation tem-
perature : 700°C.
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