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Effect of N Content on Ferrite Phase and Properties of
Maraging Stainless Steel 17-4PH

Shi Yongxin, Ma Shengbin, Cai Lijuan, Li Qing, Zhang Xinjie and Feng Wenjing
( Shangda High Temperature Alloy Materials Co Ltd, Aviation Industry of China, Xingtai 054000)

Abstract The tested stainless steel 17-4PH (/% ; 0.02 ~ 0.03C, 0.40 ~ 0.50Si, 0.41 ~ 0.60Mn, 0.018 ~
0. 026P, 0.001S, 15.56 ~15.75Cr, 4.31 ~4.50Ni, 3.21 ~3.40Cu, 0.20 ~0.25Nb, 0.013 ~0.067N) is melted by
20 t EAF + LF + VOD + ESR process and forged to @150 mm bar products. Test results show that with increasing N content
in steel from 0, 013% to 0. 067% , the ferrite content in sieel increases from 0. 5% to 6% , the strength and hardness of
steel increase and the plasticity of steel decreases. As to control the N content in steel 0. 020% ~0. 045% , the ferrite con-
tent in steel is 1% ~3% and the mechanical properties of steel quenched at 1 040 °C for 1 h, water cooling + 480 °C for
2 h, air cooling, the mechanical properties of test steel are qualified; and the HB hardness value of solid-solution-treated
steel is <325, so the workability of steel is improved.
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1427 1279  13.28  50.16 45.1 353
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Fig.1 Ferrite phase in A heat, 0.013% N (a) ; B heat, 0.022% N (b) ; C heat, 0.038% N (c¢) ; D heat, 0.045% N (d) ; E heat,

0.054%N (e) and F heat, 0.067% N (f), steel 174PH
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Fig.2 Effect of N content on mechanical properties of steel 17-4PH solid-solution-treated at 1 040 °C for 1 h and aged at 480 C for
2 h; (a) tensile strength, (b) yield strength, (c) elongation and (d) reduction of area
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Fig.3 Surface cracks morphology of ®150 mm forgings of steel

17-4PH,F heat, 0.067% N

W— BN BYEF PRPEESY R, BT
LN S BMERIH F PREFEITRNERRE,

3 &g

(DFEEMTRAENEL T, REBRH 17-
APH ), kRBEE D,

(2) TERATRAEIE R T, RS ERH 17-
4PH 49, [E1 7 588 BE 5 , W 3008 B UL 98 2 AR JE
w L BRI

(3) % N BRI RN, 174PH HI1E EA SR
RIfF A ERIIBR &

(4)174PH S KA TR AT & W EER, N &
BEHHI7E 0.020% ~0.045% (N & 8T TE 4K
%), MR 480 C B Mk AR
1%, B HB B <325,
B EER<5%, TUHEE
Ko

E4 17-4PH 451040 C 1 h E¥ER C $1¥K,0.038% N(a) fl F 491K ,0. 067% N(b) 28

RERELH
Fig.4 Residual austenite morphology of steel 17-4PH solid-solution treated at 1 040 °C for
1 h: C heat, 0.038%N (a) and F heat, 0. 067% N (b)
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