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Fig. 1 The relationship between impact toughness and temperature
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Table 1 The impact energies of different materials tested by Applied Process, Inc at different temperatures J
21 C -12°C =79 C
Bk -
AR PN Aikr Tl A Ttk

SAE 030 335 - 24.5 - 4.1 -

SAE 090 29.4 - 16.7 - 3.1 -

SAE 0170 29.9 254 15.8 160 13.6 -

i SAE 1045 112.0 - 77.9 - 35.4 -
AISI 8620 11.3 355 8.6 324 4.9 296
CARBS8620* 4.1 17.1 2.7 249 2.7 16.7
100-70-03 4.1 52.5 3.1 31.7 2.7 11.3
PRI 80-50-06 6.8 59.3 35 25.8 2.7 16.7
(ASTMA-84) 65-45-12 19.0 131 9.9 137 3.1 28.0
ADI G1 13.1 158 9.5 140 6.3 49.0
ADI G2 11.7 155 10.3 140 8.2 88.0
ADI ADI G3 9.9 120 8.3 91.1 5.9 80.0
(ASTMASITM-1990) ADI G4 9.0 97.4 9.9 98.3 54 67.1
ADI G5 8.6 50.3 6.8 53.0 59 29.0
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Table 2 Average non-notched impact energies of two ADI
grade specimens of ASTM A897M-1990 at different

temperatures J
jhvEs 41 °C 14 °C -22 °C -45 °C -64 °C -85 C.
ADI Gl 147 163 128 129 63 54

4 FADI GIMIADI G2 [f] 117 168 107 117 103 55
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Fig. 3 The relationship between fracture toughness and temperature
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Table 3 Non-notched impact energies of the ADI 1050-6

specimens at different temperatures J
e REC R U2 KRS R4 P
1 21 C 113 103 130 120 116.5
2 -20 C 52 59 65 63 59.8
3 -40 °C 37 37 422 398 39.0
4 -60 °C 27 24.8 20.5 26.2 24.6
5 <775 C 18 17.5 20 19.8 18.8
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Fig. 4 SEM images of water brittle fracture of the ADI tensile specimen
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Low Temperature Properties and Environmental Brittleness of
Austempered Ductile Iron

GONG Wen-bang', YANG Zhen-yang', LIU Jin—cheng®, ZHANG Min-tang®, SUN Li', YUAN Zhi-gang’,

LING Yuan-zheng'

(1. College of Mechanical Engineering&Automation of Wuhan Textile University, Wuhan 430200, Hubei, China; 2. Ferrous
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Abstract:

This paper discussed the low temperature impact toughness, fracture toughness and environmental brittleness
of austempered ductile iron (ADI). The impact toughness of the ADI decreases with the decreasing of
temperature, but it remains about 70% of room temperature impact toughness at -40 °C . The fracture toughness of
the ADI decreases with temperature and is 60%~80% of room temperature fracture toughness at -60 °C . In
the presence of water or hydrogen, when the force exceeds the yield strength, the ADI has obvious brittleness.
However, usually the working stress of the ADI parts is much less than the yield strength of the material, and
the failure of the ADI parts caused by the water brittleness is very rare.
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