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Effects of Water Toughening on Microstructure and Properties of Rod Mill

Liner in Monohydrallite
He Yang, Wang Yujin, Qin Fangcheng, Meng Zhengbing
(College of Materials Science and Engineering, Guilin University of Technology)
Abstract: The as-cast ZGMnl3 and ZGMn17 liners produced by lost foam casting were treated with water toughe-
ning. The influence of different water toughening process on the structure and performance of the liner was inves-
tigated using optical microscope and micro-hardness tester. The change rules of microstructure and properties be-
fore and after the water toughening were analyzed comparatively. The results reveal that the properties of the lin-
ers are better under water toughening treatment for 1 h. As the water toughness temperature increases, the net-
work carbide is gradually decreased, and the content of single-phase austenite is firstly increased and then de-
creased. The optimum water toughness treatment of ZGMn13 high manganese steel and ZGMn17 ultra-high man-
ganese steel are to heat up to 1 080 C for 1 h and then conduct water quenching. Under the process, the micro-
structure is homogeneous without carbides, and hardness reaches 210 HB and 220 HB, respectively.
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Tab.1 Chemical compositions of wear-resistant liner %
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Fig.2 Microstructures of the ZGMnl3 liners
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Tab.2 Water toughening scheme of ZGMn13 high-manganese

and ZGMn17 ultra-high manganese steel liner
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Fig.3 Microstructure of ZGMn17 liner
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Fig.5 Microstructure of ZGMn13 liner with different water toughening process
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Effects of Graded Pressure Difference on the Microstructure and Microhardness

of Vacuum Differential Pressure Casting Z1.114A Alloy
Huang Puying, Lu Gang, Yan Qingsong, Xu Pian, Huang Pengpeng, Liu Dong
(National Defense Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University)

Abstract: The ZLL114A alloy samples were prepared using vacuum differential pressure casting method. With the
help of metallographic microscope, scanning electron microscope and microhardness tester, the effects of graded
pressure difference on the microstructure and micro-hardness of vacuum differential pressure casting ZL114A al-
loy were investigated. The results show that the graded pressure difference significantly affects the microstructure
and properties of ZLL114A alloy. Within the range of the graded pressure difference of 35 kPa~185 kPa, with the
increase of the graded pressure difference, the squeezing ability of molten metal is also enhanced. The primary
phase in ZLL114A alloy is changed from coarse dendritic crystals to fine resette crystals and equiaxed crystals. The
microstructure is obviously refined, and the eutectic silicon phase is changed from coarse rods or needles to fine
rods or round grains. Meanwhile, the microhardness of ZLL114A alloy has been significantly improved. When the
graded pressure difference is 185 kPa, the microhardness reaches 96.9 HV, which is 33.4% higher than that of
ones with the pressure difference of 35 kPa.

Key Words: Z1.114A Alloy, Vacuum Counter-Pressure Casting, Graded Pressure Differences, Microhardness
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