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Influence Factors of Low Hardness of Gray Iron Castings

LIU Dewang, JIANG Jianzhu
(Foundry Branch, Shaaxi Fast Auto Drive Group Co., Ltd., Baoji 722409, China)

Abstract: Based on the practice of casting, the test results of metallographic structure and body hardness of cast iron were
obtained from the three aspects of ingredients, alloying and controlling the time of opening sand mould, the main reasons
of low batch hardness of gray cast iron were analyzed. The microstructure and hardness of gray cast iron were improved by
adjusting ingredients ratio, treating molten iron with silicon carbide and alloying with tin iron. The results show that 20%-~
50% of the return ingredients and some scrap steel containing chromium elements are used in the gray cast iron, and the tin
content of the casting is adjusted to 0.04%~0.06%, which can produce qualified gray cast iron with stable hardness and
improve the casting quality.
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Tab.1 Inspection results of unqualified hardness of casting

HWIF 5 1 2 3 4 5 6

5 A1 B JEE 8 12 13 15 16 13
JEIR HAR 5.13 500 498 495 482 482
MRF 5 7 8 9 10 11 12
P RE R 12 12 11 15 12 22

JRIR HAR 4.80 4.78 4.76 4.74 4.73 4.70
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Fig.1 Microstructure of castings with unqualified hardness
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Tab.2 Chemical composition of castings with unqualified hardness

. R A Cu C Si Mn S P Mo CE
7 /mm T e 0.3~0.6 3.1~3.5 1.6~2.2 0.30~0.65  0.04~0.16 <0.100 <0.150 3.70~4.20

1-1 4.82 0.59 3.13 2.1 0.64 0.06 0.031 0.006 3.93

1-2 4.82 0.54 3.1 1.9 0.66 0.083 0.038 0.001 3.86

1-3 4.82 0.59 3.23 1.81 0.63 0.074 0.032 0.004 391

2-1 4.78 ) 0.58 3.24 1.73 0.6 0.07 0.034 0.001 3.94

2-2 4.78 e 0.53 3.1 1.93 0.63 0.068 0.03 0.060 3.84

3-1 4.78 0.52 3.1 1.77 0.57 0.073 0.03 0.060 3.78

4-1 4.64 0.52 3.1 1.86 0.66 0.075 0.032 1 0.004 3.81

4-2 4.64 0.6 3 1.94 0.64 0.075 0.034 0.080 3.78

x3 BUHBETENL w(%)
Tab.3 Contrast of microelement in castings
eSSl Cr Mo Sn Ti v Pb Ni Bi )y
Tl 1 5 4 0.072 0.1 0.03 0.015 0.011 0.009 0.05 0.04 0.33
T HE AN G s 0.028 0.01 0.003 0.02 0.011 0 0.023 0.004 0.11
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Tab.4 Hardness of casting and opening time

FEFEISE] /min - 110-9269 2 & & 56 (R85 444 1 B2 (R IR B 42 /mm)

120 4.65 4.63 4.65 4.64
260 4.66 4.65 4.67 4.66

x5 G EWE LM HEREERE
Tab.5 Hardness of castings in alloy steel batching

Iz 9 P B R AR ()RR ELAE /mm) PR
&S] 4.55 4.65 4.62 0.03%
8620H 4.42 4.58 4.45 0.09%
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Tab.6 Hardness testing record of castings
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Tab.7 Hardness of casting after adjustment of technology
. C(%) Si(%) Mn(%) S(%) Cr(%) Cu(%)0 Sn(%) JE 9K i
P i 3.1-3.5 1.6~22  030~0.65 0.04~0.16 <020  030~0.60  <0.10  FHf*/mm
1 3.25 1.84 0.49 0.08 0.09 0.43 0.07 4.08 it
2 3.32 1.79 0.49 0.06 0.10 0.44 0.05 4.17 A
3 3.34 1.89 0.51 0.056 0.13 0.45 0.05 4.16 B
4 i 3.21 1.81 0.48 0.062 0.07 0.55 0.05 4.02 R
5 3.23 1.87 0.52 0.05 0.08 0.45 0.06 4.33 Ak
6 331 1.79 0.49 0.05 0.07 0.48 0.06 4.15 gt
7 3.14 1.95 0.50 0.07 0.08 0.50 0.07 4.35 g
8 3.25 1.97 0.47 0.06 0.10 0.53 0.05 4.18 A
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