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Table 1 Chemical composition of furnace charge wg /%
Ikl C Si Mn P S \Y Ti
QloA:%k 439 0.54 0.06 0.022 0.013 0.01 0.03
Atk 421 0.09 0.04 0.031 0.005 0.01 0.01
RN 0.16 0.17 0.61 0.015 0.009
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Table 2 Chemical composition of nodulizer and inoculant wg/%
=] Si Mg RE Ca Ba Al MgO
ERALA 44 ~ 47 45~55 0.6~1.0 0.8~12 1.0 0.4
ZEHR 65~75 1~12 1.8~25 0.6~1.0
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Fig. 2 Effect of nickel content on mechanical properties of QT500-7
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Table 3 Metallographic structure of as-cast specimens

5 NI it/% Vak-ceil SAHAH A
1 0.9 85%VI5/6+15%V 5/6 F+<10%P
2 1.3 85%VI5/6+15%V 5/6 F+ (10~20) %P
3 1.6 85%VI5/6+15%V 5/6 F+ (15~25) %P
4 1.9 85%VI5/6+15%V 5/6 F+ (25~35) %P
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Fig. 3 Effect of nickel content on mechanical properties of QT500-7 with 0.17% Mo
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Table 4 Metallographic structure of as-cast specimen with 0.17% Mo
R 5 NI it/% 1 B (IS0 945) R I
1 0.6 85%VI5/6+15%V 5/6 F+ (5~10) %P
2 0.7 85%VI5/6+15%V 5/6 F+ (10~20) %P
3 0.8 80% VI5/6+20% V 5/6 F+ (15~25) %P
4 0.9 80% VI5/6+20% V 5/6 F+ (25~35) %P
5 1.0 80% VI5/6+20% V 5/6 F+ (25~35) %P
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Fig. 4 Effects of copper and nickel addition on mechanical properties of QT500-7
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Fig. 5 Effect of nickel and copper addition on mechanical properties of QT600-7
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Table 5 Metallographic structure of as-cast specimens
IG5 Cufi &/% 17 #(ISO 945) oA
1 0.12 80% VI6/7+20% V 6 F+ (5~15) %P
2 0.15 85%VI6/7+15% V 6 F+ (10~20) %P
3 0.18 85%VI6/7+15% V 6 F+ (15~25) %P
4 0.2 80% VI6/7+20% V 6 F+ (20~30) %P
5 0.22 85%VI6/7+15% V 6/7 F+ (30~40) %P
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Fig. 6 Effect of sulphur content on mechanical properties of QT500-7LT
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Table 6 Metallographic structure and low temperature impact energy of as-cast QT600-7LT specimens

—-40 Cpizh (Axvz) 2

ES o AL
(1S0 945) B A S
HWHAEEL-1 80%VI6/7+20% V 6 P+ (5~30) %F 4 4 5 43
HEHE2-1 85%V16/7+15% V 6 P+ (10~35) %F 5 5 5 5
HWHAEL-2 80% VI6/7+20% V 6 P+ (5~30) %F 4 4 5 43
HAERE2-2 85%V16/7+15% V 6 P+ (10~35) %F 5 4 5 4.7
WHAEL3 80% VI6/7+20% V 6 P+ (5~30) %F 4 4 4 4
EHHE2-3 85%VI6/7+15% V 6 P+ (10~35) %F 5 5 5 5
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Research and Development of Ultra-Low Temperature Ductile Iron with
High Strength and High Toughness

YU Guang-yuan, XIAO Gong-lin, CHEN Lin, XU Xiao-hui
(CRRC Qishuyan Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

Based on high strength and high toughness QT500-7 and QT600-7 ductile irons, a series of studies were
carried out by adding alloying elements to achieve a new type of ductile iron material with high strength, high
toughness and good ultra-low temperature performance. The results showed that QT500-7LT and QT600-
7LT with high strength, high toughness and ultra-low temperature performance was available when the nickel
addition range was controlled between 0.8% and 2.0%, copper addition range between 0.1% and 0.2%, and
the sulfur content range between 0.004% and 0.008%. Using the compound spheroidization inoculation
process, the ultra-low temperature performance of QT600-7LT could be improved.
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ductile iron; high strength and high toughness; ultra-low temperature

(%4 . K4E, zi@foundryworld.com) (kE i)Y 2019 4% 3 3D



