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Abstract: The microstructure and mechanical properties of ZG04Cr13Ni4 martensitic stainless steel commonly used for
800-1000 MW water turbine runner were studied at different tempering temperatures and times. The results show that
the microstructure of ZG04Cr13Ni4 martensitic stainless steel after normalizing and primary or secondary tempering is
strip martensite and has obvious original austenite grain boundary. When the secondary tempering temperature increases
further, the lath martensite becomes coarser, but still retains the orientation and morphology of martensite lath. After
normalizing and secondary tempering, the comprehensive mechanical properties of the materials are significantly
improved. The best heat treatment process is normalizing and secondary tempering process, and the tempering
temperature is controlled between 600 ‘C and 640 ‘C, which can meet the mechanical properties requirements of
product industry standards.
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Tab.1 Main chemical composition of ZG04Cr13Ni4 large
test plate casting
C Mn Si C Ni Mo S P P+S Fe 21
0.031 0.580 0.420 13.130 4.060 0.490 0.003 0.012 0.015 1(a)~(e)  ZGOACr13Ni4
. ] 1 040 C
1040 C 2h, ) . 7ZG04Cr13Ni4
600~660 C
1.3 ’ ’
GB/T13298-2015 , ’
, GB/T228.1- ° A
2010,GB/T229-2007,GB/T231.1-2009 ’ ’ »
' ' ) M 590 ‘C ,
2
Tab.2 Experimental heat treatment process
/C /h /C /h /C /h
1# 1040 2 600 2 590 2
24 1040 2 620 2 610 2
34 1140 2 640 2 630 2
44 1140 2 660 2 650 2
4 1140 2 600 2 — — —

1 ZG04Cr13Ni4 1040 °C
Fig.1 Microstructure of ZG04Cr13Ni4 martensite steel with different tempering after 1 040 ‘C normalization
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3 ZG04Cr13Ni4 1040 °C
Tab.3 Mechanical properties of ZG04Cr13Ni4 martensite steel with different tempering after 1 040 °C normalization

R./MPa Ry/MPa 8(%) (%) (HBS)
1# 600 ‘C+590 C 907.56 775.84 0.855 19.20 49.72 313.4
2# 620 C+610 C 900.84 702.17 0.779 19.45 50.09 297.0
3# 640 ‘C+630 C 893.29 593.30 0.664 20.18 51.13 302.8
4# 660 ‘C+650 C 869.78 557.16 0.641 19.60 47.14 282.6
S5# 660 C 890.61 576.54 0.647 13.40 44.75 297.6
3 9 9 b [2]0
640 'C  (1#2# 3# ), 4 (
. . . Y(JBT6405-2018) 7ZG04Cr13Ni4
( ) bl 3
. : , 590~640 C
, , . , 7G04Cr13Ni4
, 590~640 °C ,
o 4

Tab.4 Mechanical property requirements for large
stainless steel castings

[3]0 Ry/MPa R/MPa A (%) Z(%) (HBW)
3 B B =580 =780 =18 =40 221~294
: 44 , 3
S# o (1)ZG04Cr13Ni4
b 9, [8]0 ’ ’
660 C : 2) ’
[9]; hY Y Y
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