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Tablel Chemical composition of the tested steels (w/%)
Sample No. Cr Mo Ni C N (6] S P Al Si Fe
1# 26-28 2-4 2-4 0.0018 0.015 0.019 0.0032 0.004 0.003 0.11 Bal.
2# 26-28 2-4 2-4 0.0014 0.014 0.016 0.0033 0.009 0.003 0.13 Bal.
3# 26-28 2-4 2-4 0.001 0.014 0.015 0.0031 0.033 0.003 0.12 Bal.
4# 26-28 2-4 2-4 0.001 0.014 0.013 0.0034 0.055 0.003 0.13 Bal.
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Fig.1 Dimension of tensile test bar at room temperature
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Fig.3 Macrostructures of test steels with different P contents:

(a) 1#, (b) 2#, (c) 3#, and (d) 4#
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Fig.4 Content of inclusions in test steels
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Fig.5 SEM images of typical inclusion distribution in four test steels: (a) 1#, (b) 2#, (c) 3#, and (d) 4#
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Fig.6 SEM images and the corresponding EDS analysis results of arrow marked positions of typical inclusions of test steels: (a) 1#, (b) 2#,
(c) 3#, and (d) 4#
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Tensile fracture morphologies of test steels with different P contents at room temperature: (a) 0.004%, (b) 0.009%, (c) 0.033%,
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Fig. 12 Hardness of test steels with different P contents

90
80F
70t
60
50F
40
30F
20
10

0

Impact Energy/J

1# 2# 3# 4#
Sample

ANE P R R A R B g

Impact energy of test steels with different P contents at

13
Fig.13

room temperature

AL BB T AN, EZ SR, R AR DURCR
CHRIEAS . AR 2R ARG AL A Bl , AT
PRI 75V RE = A R a2 AR i IR o 5P 38 f
HiR ) d 2 B AT Hall-Petch 2 PR EIR:

Mixed fracture

I mm

“Diinple

Cleavage plane

200 pm\

o, =0, +Kd™" (3)

WA 3D v, T EFE, BEE SRR d
IR 5 i IR 58 FE o A R0 IZR T 3G K, AR 17 AR 52 56
HPEREMIEM, 24, 3#EXHE IR o AH EE T 1449
I T, H 472 MPa T [% % 467 11 408 MPa, I
5 ARXM I XRS5 A S Bk
TAHRIARAR G . BERE P ARG, EAR A A
(R 75 T8 BAS FM IR 1 & Cr S804 420 1 00 8 R0 R~ ok
A, AR Y B S A RS S E AL Si
AP i K28, X REBT P AN AS AT ER
RN, FEEERE SR 2 SAMNAK R O 456

B P2Os232) ffiRF kb O Jo 3R & &>, I AT
MR A & Bk, T A5 O 4 & 71K T P
HOomga, Wiks Al S0 E0E BT 32 i i
o TEFAKRZHNRL I, A iE AL E 2B B A T R
A MEER T, SIS ESeH A, BEE SN
IR, ArEEER AR R iR, S AR
BB AR AR SRR I P AR, LA 2 B N A4
W, RIS ol 55 Mgk alaisk . PLIX Ah 7 X
BN EE, BT — AN HE R Y 2 0 7 B R AR
— /NIRRT, BRI R G AR B K A e R R
KA L T, PR 2 5 BOM R JE IR 58 B o 2 1 25281,
P A 45 B T A, JEAE AT R T i B R R TR V)
ISk vSE

Gb
T2R
Xh, G A S44660 M V) B E, b AHIKKE. H
AR (@) AR REAP RS AR TE 2, KT

)

T

plane
200 pm

K14 A PSR R A 1R T Aol i T DR 3

Fig.14

Impact fracture morphologies of samples with different P contents at room temperature: (a, e) 1#, (b, f) 2#, (c, g) 3#, and (d, h) 4#
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Effects of P on Microstructure and M echanical Properties of Cast S44660 Super Ferritic
Stainless Steel

Liu Zifeng'?, Xie Zhiwen', Ning Likui?, Xiao Chuanmin?, Liu Enze?, Tan Zheng?, Tong Jian?, Li Haiying?,
Wang Zengrui 4, Xu Xinyao®, Zheng Zhi?
(1. School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan 114051, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(3. Third Military Representative Room in Shenyang Area Air Force Equipment, Shenyang 110016, China)
(4. Shenyang Foundry Research Institute Co., Ltd, Shenyang 110016, China)
(5. Queen Mary College of Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to study the role of P in super ferritic stainless steel, based on the composition of S44660 steel, the mass fraction of P
was adjusted, and the P content was controlled as 0.004wt%, 0.009wt%, 0.033wt% and 0.055wt%. The effect of P content change on the
microstructure and mechanical properties of cast S44660 super ferritic stainless steel was studied. The results show that P can expand the
crystallization temperature range (A7), reduce the grain size and increase the equiaxed crystal rate when the P content is 0.009wt% and
0.033wt%. But when the P content is 0.055wt%, the grain size increases and the equiaxed crystal rate decreases. The appropriate amount of
P can improve the room temperature tensile properties and hardness of the material. P has a dual effect on the impact toughness of the
material. On the one hand, P has a refinement effect on the grain, thereby improving the impact absorption work of the material; on the
other hand, excess P will promote its deflection at grain boundaries, which in turn affects the toughness of the material.
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