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Discussion on Some Examples of Austempering Process

WANG Dingxiang', SUN Ping? LI Zhaoxia®

(1. Qingdao Machinery Research Institute, Qingdao 266033, China; 2. Qingdao Hukun Wear-resistant Steel Co., Ltd., Qingdao
266404, China; 3. Jiaozuo Gude Joint Machinery Manufacturing Co., Ltd., Jiaozuo, Jiaozuo 454150, China)

Abstract: Three heat treatments were described including quenching and tempering, stepped austempering and salt bath
austempering. The processes and results of the three treatments methods were discussed, analyzed and compared from
composition, microstructures and properties. Results show these methods have good applications in related industry fields.
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Tab.1 Chemical composition of steel
£2021-03-02 C Cr Mn Si Mo Re S P
(1936— ), i ) 0.38~0.48 1.8~2.2 0.8~1.1 1.5~1.8 03~0.5 0.08~0.10 <0.035 <0.035
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Tab.2 Relationship between heat treatment process and ° ©
mechanical properties and metallographic structure
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7G42Cr2Si2MnMoRe , Tab.3 grade and mechanical properties of isothermal
quenched ductile cast iron concrete pump elbow
o ZG42Cr2512MnMoRe Rm/MPa  Rp,/MPa o/ (J/em?)
A%) (=) HRC(=)
’ ’ (=) (=) =
=50 HRC, QTDI1600-2 1600 1300 2 70 47
(KU,) =501, 50, 1. 5 ~25mm,
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Tab.4 Chemical Composition of Isothermal Quenched Ductile Iron Concrete Pump Elbow
C Si Mn S P RE Mg Cu Mo
(%) 33~3.8 24~28 <0.5 <0.02 <0.05 0.01~0.02  0.03~0.05 <1.0 <03
870~950 ‘C ’ :
o 3
g% 250~340 C
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Fig.6 Austempering process curve ’ ’
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Tab.5 Chemical composition of bushing
C Si Mn S P RE Mg Mo Cu Ni
3.5~39 2.5~2.7 0.2~0.4 <0.03 <0.05 <0.035 <0.04 0.2 0.4~0.6 0.2
6 7
Tab.6 Mechanical properties of bushing Tab.7 Metallographic structure
QTD1050-6
Rm/MPa  Rpo/MPa A (%) KUYJ (HRC) QTD1050-6 2~3 6~8 + ( )
1247 1028 5 =20 =42
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Fig.13 Good nodularity
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Fig.14 Ausferrite + Spheric graphite
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Tab.8 Isothermal quenching process parameters, mechanical properties and metallographic structure of liner quenching oil
/C /min
C1 C2 C3 C4 M1 M2 M3 M4 HRC
KU%J

1 680 950 100 240 30 120 250 90 42-51 24-46 +
2 680 950 100 250 30 120 90 42 20-35 +

260
3 680 950 100 280 30 120 90 45 12-25 +

260
4 680 950 100 320 30 120 90 38 14-20 +

280
5 680 950 100 240 30 120 100 90 60 8-15 +
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