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Abstract 
[bookmark: _GoBack]Statement of the Problem: Thin wall ductile iron (TWDI) readily find application in automobile and related manufacturing sector as it offers tremendous weight savings without sacrificing functional properties relative to conventional materials. However, the widespread application of TWDI castings to other critical areas of the automotive industry has been limited by low ductility and poor crack propagation resistance resulting from carbide precipitation and poor graphite nodule characteristics in as-cast structure. The purpose of this study is to develop a moudable insulating sand mix for control of cooling rate and solidification during casting of 3 mm TWDIs so as to meet ASTM specified as-cast microstructure and mechanical properties for automotive application. Methodology: In this study the mould sand thermal characteristics is adjusted using rice husk ash (RHA). This is employed to inhibit carbide precipitation, produce good nodule characteristics and mechanical properties in 3 mm ductile iron castings within ASTM standard. Green sand was blended with 1-6 wt. % RHA to produce moulds for casting of 3 mm TWDIs and samples were then subjected to microstructural (Optical and SEM) and strength analysis. Findings: RHA reduced thermal conductivity of the moulding sand from 1.631-1.141 W/m. K (a 30% reduction). The produced 3 mm TWDI castings in sand mould with 4 wt. % RHA have nodule ratings > 90%, nodule count >1000 nodules/mm2 and strength of 575 MPa. Superior ductility of 5.8 occurred in sand mould containing 6 wt. % RHA. Conclusion & Significance:  An effective sand-RHA mouldable insulating mix for the control of cooling rate, deleterious carbides and superior graphite characteristics in 3 mm TWDI castings has been developed. RHA progressively decreased thermal conductivity of the resulting moulding sand from 1-6 wt. % RHA in sand mix. Enhanced UTS of 575 MPa and ductility of 5.8 is achieved. It is recommended that automotive part casters incorporate RHA as an additive to the moulding sand.
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