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Table 1 Chemical composition of samples W /%
s C Si Mn Cr Ni Mo Cu P S Al
1" 0.038 0.490 0.470 12.400 4.110 0.430 0.079 0.030 0.011 0.015
2" 0.041 0.740 0.530 12.560 4.210 0.427 0.085 0.031 0.012 0.009
3 0.039 1.140 0.500 11.640 4.190 0.417 0.083 0.031 0.013 0.023
4 0.049 1.510 0.550 11.130 4.170 0.402 0.081 0.029 0.014 0.014
5" 0.035 0.590 0.990 12.570 4.190 0.436 0.084 0.031 0.012 0.013
6" 0.034 0.580 1.530 12.560 3.690 0.386 0.076 0.029 0.014 0.014
7 0.035 0.570 2.060 12.750 3.450 0.362 0.069 0.027 0.015 0.017
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HSBeIEX (EDS) #ITRAHRESENNE, FHXS
T BIEEHITEEDT .

®2 TAEZRANEDRERZRKRT
Table 2 The maximum size of the different grades of
martensitic slats

TS I [RARAR S KK L/imm
1% L=0.50
2% 0.50>=0.35
3% 0.35>L=0.25
44 0.25>,=0.15
52 0.15>L=0.10
6% 1<0.1
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Table 3 Ferrite content and grain size of sample 1*, 2*,
3# 4#
A S -BRR K% miohE
1" (0.5%Si ) 1.0~2.0 1~2%%
2" (0.8%Si) 1.0~2.0 2~3%
3" (1.1%Si) 1.0~2.0 4~57
4" (1.4%Si) 1.0~2.0 2~3%

(a) 0.49%Si

(b) 0.74%Si

(c) 1.14%Si (d) 1.51%Si

El FESiESHFENEMER
Fig. 1 The micrographs of the samples at different silicon contents
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(b) 4. 151%Si

(a) 3": 1.14%Si

(c) 3" 1.14%Si (d) 4", 1.51%Si
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Fig. 2 The micrographs of 3" and 4 samples at different magnifications
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Fig. 3 Dimensions of mechanical properties specimen
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Table 4 Mechanical properties of specimens at different Si
element contents

RMPa Ry, /MPa  Al%  ZI% HBW AW

1" 798 545 21 70 251 121
2 839 575 20 61 264 76.3
3 850 608 19.5 59 273 72.7
4 561 514 3 15 262 96
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Fig. 4 Tensile fracture morphology of ZG06Cr13Ni4Mo stainless steel specimens at different silicon contents
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Table 5 Ferrite content and grain size of sample 1%, 5,

6", 7
S S BRE M=% AR
1* 1.0~2.0 1~24%
5* 1.0~2.0 3~4%)
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Table 6 Mechanical properties of specimens at different Mn
element contents

RMPa Ry, /MPa  Al%  ZI% HBW A0

1* 798 545 21 70 251 121
5" 845 546 19 64 263 105
6" 835 594 215 63 274 93.7
7 840 537 18 59 261 85
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Fig. 5 Scan electron microscope photograph and carbide energy spectrum of 7* sample
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Fig. 6 The fracture morphology of ZG06Cr13Ni4Mo stainless steel at different manganese content
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Effect of Silicon and Manganese on Microstructure and Properties of
ZG06Cr13Ni4Mo

XU Fang', SONG Lei*, WANG Yu’, GAO Yun-bao?, ZHAO Ling? CHEN Rui?, CAO Heng’, WANG Zeng-rui’
(1. Shenyang Aircraft Industries (group) Co., Ltd., Shenyang 110850, Liaoning, China ; 2. National Key Laboratory of Advanced Casting
Technologies, Shenyang 110022, Liaoning, China)

Abstract:

Taking ZG06Cr13Ni4Mo low carbon martensitic stainless steel as raw material, different additions of Si
and Mn elements were designed. Through microstructure detection and theoretical reference of mechanical
properties, the influence and mechanism of Si and Mn elements on the microstructure and mechanical
properties of the material were explored, which provided reference for the preparation and engineering
application of high strength low carbon martensitic stainless steel for ultra-high head turbine. The experimental
results show that the strength and toughness of the material are the best when the Si content is 1.1 wt%, and
the mechanical properties are R,=850 MPa, R,,,=608 MPa, A=19.5%, Z=59%, A,,=73 J; The element Mn
obviously improves the tensile strength of ZG06Cr13Ni4Mo stainless steel, but has little effect on the yield
strength of the material. When the addition of Mn is 1.0 wt%, the strength and toughness of the material are
the best, and the mechanical properties are R,,=845 MPa, R,,=546 MPa, A=19%, Z=64%, A,,=105 J.

Key words:
martensite stainless steel; alloy strengthening; microstructure; mechanical properties
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