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il C Si Mn P S Cu Ni Cr Nb N C+N
A 0.002 0.35 0.9 0.024 0.001 3.51 4.89 16.01 0.24 0.002 0.004
B 0.005 0.16 0.96 0.021 0.007 3.2 4.77 15.48 0.18 0.019 0.024
C 0.009 0.15 0.94 0.025 0.001 3.33 491 15.6 0.22 0.013 0.022
D 0.015 0.15 0.94 0.024 0.001 3.31 4.88 15.59 0.22 0.015 0.03
E 0.029 0.15 0.94 0.025 0.001 3.31 4.89 15.64 0.21 0.013 0.042
F 0.054 0.29 0.9 0.03 0.004 3.34 4.09 15.67 0.22 0.021 0.075
G 0.009 0.15 0.95 0.025 0.001 3.35 4.87 15.63 0.21 0.019 0.028
H 0.01 0.15 1.01 0.024 0.002 3.35 4.86 15.64 0.22 0.032 0.042
| 0.009 0.15 0.95 0.027 0.001 3.32 4.94 15.7 0.1 0.014 0.023
J 0.009 0.15 0.94 0.026 0.002 3.35 4.96 15.65 0.4 0.006 0.015
K 0.008 0.16 0.94 0.026 0.001 3.39 4.85 15.61 0.42 0.02 0.028
L 0.05 0.25 0.92 0.033 0.002 3.21 4.16 15.78 0.33 0.025 0.075




Log[Nb][C]=-7900/T+3.43
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Fig.1.Position of experimental steels in NbC
Solubility curve at 1313K.
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Fig.2.Grain size number(JIS) of experimental
Steels in solution treatment at 1313K.
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A 0.002 0.002 0.24 0

c 0.009 0.013 0.22 Nb(C,N) 0.05
D 0.015 0.015 0.22 Nb(C,N) 0.13
E 0.029 0.013 0.21 Nb(C,N) 0.22
G 0.009 0.019 0.21 Nb(C,N) 0.11
H 0.01 0.032 0.22 Nb(C,N),NbCrN 0.24

| 0.009 0.014 0.1 0.03
J 0.009 0.006 0.4 Nb(C,N),NbCrN, (Fe,Nb)6C 0.18
K 0.008 0.02 0.42 Nb(C,N),NbCrN, (Fe,Nb)6C 0.28
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Fig.3.Relation between grain size number(JIS)
And residual rafio of extraction
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Fig.4. Influence of solution treated temperature
on grain size number(JIS).
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Fig.5.Hardness of experimental steels in solution
Treatment at 1313K.
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Fig.6. Influence of solution treated temperature
On hardness of steel A,B and F.
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Fig.7. Influence of C,N contents on critical upsettingRatio

Critical upsetting ratio

in upsetting fest with sticking friction.
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Fig.8 Stress-strain curves in upsetting test with
Sticking friction.
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Fig.9.Influence of C+N contents on
tensileProperties in peak age.
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Fig.10.SEM images of fracture surface
Of tensile specimen in peak age.
<l 10 HI00 Hr fiFf: i i 11

M 9 & B 545 kA C & 3 s L
FHILEPE T B A R R hr AR RE . ok am &K
S-S ] 7K SV 1 S R T 4 S R B CHNAIR
T 0.04% Mk /b . 5 0.004% (C+ND (1) A )
LR 48 2 AT 1% 58 2 Zin /5 C+N K T 0.04%
Joi S

bt C N F U “WmAL” 1B, itk
1) Cv N SR FRERBEAIE 2, S rES b, hrfdilr
I3 HTHE AN A ST 1313K X 1.8KS WA J ) H900 4b
PRI R R B, EL:1.3%, RA:0.8%.

ST 1223K X 1.8KS jili¥4 J5 1) HO00 Ak 41 /N )
EWT I, EL:14.8%, KA 52.4% . 5 F [A]FE 2 1313K
ST ALBAH ZEPE [ U o 1K A2 AN R (A9 P AL b
FHA IR AN R () 25 5L

4, e

KR EBEE C &, MAJEER Ny Nb ]
fFF SUSB30 (17-4PH) [] HO00 [y PEfE, 1 [l
WAL EL G R I Tk R i T SUSXMT. XA (1)
SUS630 £M AT E 4 A HH 4k o

FOREL A

1. [T EH g[(%Nb+%N)]=-1700/Tg+11.2
HEALT Tg;

2. PRAGEEIRASIORERE, FRIC C R K,
BB N IR 2 £, Ak EEFT Nb BI/E R /N

3. FIFE 4N (0.05C. 0.021N) A EE 0.005C (¥
SUS630 1AL TE Bt ) BRA% 20%, {13 AR 41T 0.6
I} 5 SUSXMT7 FHiT

4. FAEA R C S ETH AT HE
Fe. N SEDMTCR T, (HIbm TR RE

5. C. N AL x s BEVERETC sE i, ek 4RAR

B C+N FBRARIT R B s 3X02 Nb o 24 ) i sl
ArRRAG T, IR PR FEPE S ISR
5. NI

As Cold Forged
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Fig.11 Examples of cold forged fasteners of 17-4PH
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