EXT i i S Ry,

A BOA—A T4 PRERFMEICKITT
TiDEE

PRSI S ~J 1 ol |V 7 N LA

Effect of Ti Addition on Austenite Grain Size of Boron Treated Carburizing Steels
Makoto Iguchi, Toru Nagaoka and Kazuhiro Kobayashi

Synopsis: For the purpose of the improvement of cold forgeability and strength of automobile parts, positively boron treated

carburizing steels have recently attracted considerable attention. Boron treated steels are added with Ti in order to
fix nitrogen and to prevent the formation of boron nitride. Then, AIN cannot precipitate and austenite grains tend to
grow coarsely in carburizing process, and therefore boron treated steels are still difficult to be used as cold forging
steels.
In order to improve the austenite grain size of boron treated carburizing steels by further addition of Ti through fine
dispersion of TiC, the effect of the amount of Ti addition on TiC precipitation behavior and austenite grain growth
has been studied. It is discovered that more than 0.13 mass% Ti addition can remarkably improve austenite grain
stability of boron treated carburizing steels.
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Table1. Chemical compositions of materials used. (mass%, N,B;ppm)

Steel C Si Mn P S Cr Al Ti N B
SCr420 0.20 0.26 0.78 0.015 0.016 1.04 0.019 = 158 -
A 0.20 0.11 0.28 0.012 0.015 1.05 0.009 0.023 52 25

B 0.20 0.11 0.24 0.012 0.014 1.05 0.010 0.072 77 23

C 0.20 0.11 0.26 0.013 0.015 1.06 0.009 0.099 80 26

D 0.20 0.12 0.32 0.013 0.014 1.09 0.010 0.131 65 22

E 0.20 0.11 0.28 0.013 0.015 1.06 0.009 0.150 52 25
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a) bright field image b) diffraction pattern

Fig. 1. TEM micrographs of AIN precipitates in SCr420 quenched
after heating at 1223K for 1h.

Livetime: 17
Deadtime: 7%

0.000 keV 5.110

Fig. 2. EDS analysis of AIN precipitates in SCr420 quenched after
heating at 1223K for 1h.
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Fig. 3. TEM micrographs of AIN precipitates in SCr420 quenched after heating for 1h at various temperature.
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Fig. 4. Effect of heating temperature on AIN precipitates size (hold-
ing time:1h) .

1523KTIFAND R S NEH Dce TNIUF1523KTAINA
LEBLIIHEERZOND, o, Fig3h SRFFEEN
SLHEBIIDNANDF R MTILEERZL TS Z EN
Nhd. RIZ, TEMBREICKWURAELZZEEICESTD
AINDFEIIR R EFRERAFig 4R . AINKIEIF1223KT
16nmIZE CMECREN' S < BDICHDTAREL ) 1473K
THN30NMIBEICHEODTNDZEN AN D, TDFE,
GladmanZ%|Z K > THRE S NICANKEZE (S LEF/MS
BEBEDOTNDH, REEEITE,
(2) MECEE LTICRREDEB%R

HEAMICEMZMAL, 1223KTIhERFEKFEANZITD
=R RPOREMDEEZTT Dz, FigbICTEMERETER
SNIEYDOBRRBFBEIURIF/ NS — %KL, Figb
ICZEDHEMDEDXA M ERERT . @I/ N5 —2ATIC

43

vt | V——

a) bright field image b) diffraction pattern

Fig. 5. TEM micrographs of TiC precipitates in steel E quenched
after heating at 1223K for 1h.
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Fig. 6. EDX analysis of TiC precipitates in steel E quenched after
heating at 1223K for 1h.
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Fig. 7. TEM micrographs of TiC precipitates in steels quenched after
heating at 1223K for 1h.
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Fig. 9. Effect of heating temperature on TiC precipitates size (hold—
ing time: 1h).
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Fig. 8. TEM micrographs of TiC precipitates in steel E quenched after holding for 1h at various temperature.
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Fig. 10. Effect of heating temperature on amount of dissolved Ti
(holding time:1h).
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Fig. 11. Grain coarsening behavior of specimens without cold working.
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Fig. 12. Grain coarsening behavior of cold-worked specimens.
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Fig. 13. Austenite grain structure of cold-worked specimens after heating at various temperature.
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