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Table 1. Chemical composition of samples. (%)

‘System Sﬁ\lngple C N Nb | Al

Bo |0-007 | 0r0015| — | 07007

B1 | 0°006 | 00010 | 0*013 | —

_ B2 | 0006 | 0*0010 | 0036 |  —

Fe-Nb B3 | 0°008 | 0*0011 | 0°052 | —

B4 | 0°007 | 0°0013 | 0°083 | —

" 'B5 | 0°005 | 0°0011 | 0°14 —

co |o0077| 00019 | — | 0°003

C1 | 0%080| 00016 | 0021 | —

N C2 | 0°089 | 0°0021 | 0°033

Fe-Nb-C C3 | 00701 0°0017 | 0*068 | —

C4 | 0°082 | 00017 | 0°11 —_

Cs | 0°071| 00016 | 0°18 —

NO | 07004 | 0°018 — | 0003

N1 | 0007 | 0*021 | 0004 | —

oy N2 | o+o08 | 0022 |0%0%6 | —

Fe-Nb-N | N5 | 0-005 | 0018 | 07065 | —

: N4 | 0006 | 07022 | 011 —

N5 | 0°006 | 0°021 |0°16" | —

X1 | 0012 — —

Fe-C X2 |05t | — — —

X3 |ol — —

Y1 0°0032 —

Fe-N Y2 — {ow0052| — —

Y3 0°0105 | — —

o A 013 | 00058 — 0°002
Nb-Al- B 014 | 0%0068 | — |0°022 .
added low| C | 0°15 | 00061 | 0°039 | 0°003

carbon D 014 | 00058 | 0*039 | 0°023

steel E | 015 | 0°0097 | 0°039 | 07023

F | 014 |0°023 |0°038 | 07032

» Si~0°05%, S =0°01%,
Other impurities: {Ni=~0°02%, Cr<0*004%
' 3 Ti=0005%, V=0002%
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Fig. 1. Relation between micro-hardness and
~ carbon .content of Fe-C alloys and
nitrogen content of Fe-N alloys.
(1200°C X 2 hr air cooled)
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Fig. 2. Relation between micro-hardness and
niobium content of Fe-Nb, Fe-Nb-C
and Fe-Nb-N alloys. (1200°CX2hr air
cooled)
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Fig. 3. Relation between micro-hardness and’
niobium content of Fe-Nb, Fe-Nb-C
and Fe-Nb-N alloys. (1200°CX2hr
furnace cooled)
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' ‘Fig. 4. The results of tensile test of the low

carbon Nb-Al-added steels. (1200°C x
2hr W. Q. and 600°CX thr W. Q.)
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