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SNTERT %, Table 1 Chemical compositions of steels used (wt %)

2 EBRAE  fStet| ¢ [ si[Mn|cCu|Ni|Cr{Me| V |A1L| B | N |Ceq*

Table 1 KRTRIEFR —OLZEMB TN [ g4 011[026[0.80]0.25]1.01]0.50]0.20]0.039)0027|0.0009/0.0037 0.43
B LI 2@EDO 100k (SA §81012/026/0.81}0.25}1.01]0.50| 0.20]0.039| 0.027 0.0009|0.0007 0. 44
AERUCSBM ) EZERL,.EXI50mX sclo12]o12]082}0.24|0.490.51]0410.040]0.057(0.0010/0.0030 0.48

E50mx EX150m O R 7R Lko *Ceq.=C +Si/24 +Mn/6 +Ni/40 +Cr/5 +Mo/d +V/ 14 (wt %)
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SsBERBEANABOT KEREBAAZ
Photo. 1R 3o SAMTRBEBHEAMO TN
REHEINDMBLEEL T D, BRERAL
OHFETRRICEREFLTWEN, —F, SB#HO
TREEH LARETDH D, BETOERTNFR

ICRAT LT %o i Photo. 1 7—grain structure and BTdistribution of steel SA
30s RHBEANLSBAO T RHBRE BLA and SB. (Holding time *3s)
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2ICHRBMICRT L 9% 4 Stage > b & EALE R
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B, o

FT2bb, Stagel X FEKRTEROME LAEF
TRRRCENECHEAKEBD 5 5 & OEE B R
MLTWBERETD S, Stagel X BERLE LORE
T, FAEOHMr A CEBEBR TR LT b3
B A¥EX Stage | WHNTEW, Stage ll 13 B # & 5

Photo-4 B-—distribution in steel SA and SB observed
by IMMA.

Photo. 2 7r—grain structure and B—distribution of
steel SB. (Holding time : 80s)

Photo.8 Observation results of B—distribution in

steel SA and SB. (Holding time : 180s) -

Table 2 Analysis results of AIN and BN. (wt %)

Time to quench after rolling

3s 30s 180s
SA I NZAIN |<00004 (<0.0004 |<00004

(37ppmN) BN  |<0.0001 | 0.0002 | 00005
N/AIN <00004 |<00004 [<0.0004

Steel Pr!ﬂ.ip'!v

SB

(7ppmN)| BN <0.0001 1<00001 [<0.0001
s | =05 © ®
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Time —s

-— .71 GB ® . B- compound

~—— : B remained at the trace of prior T G.B.

=== : B segregated at v GB.

Fig.2 Schematic representations of 7—grain structure,
B—distribution and hardenability of steel during
the holding time after finish—rolling.
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5o Fig.8 Schematic representations of four steps

showing formation of B— compounds.
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EHR%E Fig.5 KR To T T L
, ) ) 2 S 10 _ 50 100 500
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2T 0, . 1900 C OBAE, ¥
TRELTEY ﬂ.iﬂ anﬁEﬁ CoRe. B Fig. 4 Effect of N on change in hardenability
20s BET 5, : depending on holding time.
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BLrD., TOBE, NRE~OBORNAB T+ . . . Lo
Fig. 5 Relationships between 7 —recrystallization,

BREIhLCECERTLEEs; LIS, B deforming temperature and holding time to

quenching after deforming.
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Fig. 6 Effect of Ti—addition on 7 —recrystallization.
55Al - B-NOBWBRKDLEHR O SCH (Ceg.= 0.52%, 0.0011% B—0.0083% N)
(Table 1) % AWk,

Ti -free
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Fig. 7 Deformation CCT diagrams.
(Austenitized temp.:1150C ; Deformed temp. : )
980, 850C ; Reduction : 67%
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