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Abstract— The current work deals with the improved design 

of windmill hub. And also we are able to follow & study the 

production steps of the windmill hub casting. In the improved 

design we have reduced the number of risers from six to one. 

The improved design reduces the cost to breakoff projected 

portions of the riser and reduces the time taken to surface 

finish the casting, thus reducing the manufacturing lead time 

& the overall production cost. The study includes various 

aspects in pattern making, allowances, core, core prints, and 

moulding aspects. Then we undergone the design of gating 

system, riser, runner and sprue for our improved design. The 

proposed design with S.G. Iron, which has higher 

machinability, higher corrosion resistance, low weight will 

help the industries to reduce the losses due to the defect 

occurred in the products due to riser breakdown. This design 

will be more economical. 
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I. INTRODUCTION 

Casting is a manufacturing process by which a liquid material 

is usually poured into a mold, which contains a hollow cavity 

of the desired shape, and then allowed to solidify. The 

solidified part is also known as a casting, which is ejected or 

broken out of the mold to complete the process. Casting 

materials are usually metals or various cold setting materials 

that cure after mixing two or more components together, 

examples are epoxy, concrete, plaster and clay. Casting is 

most often used for making complex shapes that would be 

otherwise difficult or uneconomical to make by other 

methods 

II. PROBLEM DEFINITION 

The major problem with existing casting design was, existing 

design contains more number of risers & the material used 

has poor material properties. Complexity in casting depends 

on the number of risers. Due to this complexity the production 

cost of manufacturing time increases. We can reduce in the 

complexity by reducing the number of risers, thereby reduce 

the manufacturing time and cost of production. 

 In the windmill hub is produced by CI metal. The CI 

is less suitable for windmill hub application because of its 

high density, high corrosion and high weight. Due to high 

density, settings time of casting increases there by production 

time increases. The life time of hub reduces due to high 

corrosive action when it exposed to atmosphere. 

III. OBJECTIVES 

In order to reduce the complexity of hub casting, we have to 

reduce the number of risers. The problem with the elimination 

of unwanted risers can be overcome by design a new single 

riser, in addition to chills. 

IV. IMPROVED DESIGN 

A. Old Design 

 
Fig. 4.1: Old Design 

This design contains 6 numbers of risers which make the 

design more complex. The possibility to improve the design 

can be only achieved by reducing the number of risers.  Total 

number of risers = 6 (three big at center and three small at end 

corners) 

B. Improved Design 

 
Fig. 4.2: Proposed Design 

In the improved design we replaced the six risers with a new 

riser. The new design eliminate complexity and proven more 

feasible than the old one. 

Design part includes 

1) Calculation of pouring time. 

2) Calculating dimension for Gate 

3) Designing of the riser 

4) Designing runner. 

5) Design of spruce. 
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V. PROPOSED DESIGN WITH SG IRON 

A. Design of the Gating System 

The starting point to design the gating system is to calculate 

the pouring or mould filling time. 

Calculation of pouring time. 

Pouring time in seconds (T), T = 0.97 x  𝑝𝑜𝑢𝑟𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 .48 

Pouring wt. = Riser wt + Casting wt + (pouring basin wt + 

Runner weighg) 

Riser wt ={(casting wt) x 3.5 x 5} ÷ 100 

= 700 kgs 

Casting Wt = 4000 kgs 

(Pouring basin wt + Runner + Miscellaneous wts) = 950 kgs 

Therefore, 

Pouring wt in Kgs = 700 +4000 +950 = 5650 Kgs 

T = 0.97 x 5650.48 

= 62sec 

 Once the pouring time in seconds is calculated, the 

next step would be to calculate the choke area which means 

the lowest cross sectional area anywhere in the gating system. 

The formula as derived by Mr. R.W. White for this choke ara 

is: 

Total choke area in Sq. cm = Pouring wt in kgs / (1.1 x 

pouring time) 

Pouring wt in Kgs = 5650 

Pouring time in seconds = 62 

Total Chocke area in sq. com = 5650/(1.1×62) 

= 82.84 sq. cm 

Chocke area of each gate = 82.84/12 

=  6.9 sq. cm (there are 12 gates in the design) 

Diameter of the gate (d) =

 √{(𝑐ℎ𝑜𝑘𝑒 𝑎𝑟𝑎 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑔𝑎𝑡𝑒 4)/𝜋} 

= √{(6.9𝑥 4)/𝜋} 

= 2.964 cm = approx 30 mm 

A minimum of 30 mm distance is to be maintained b/w the 

neighbouring gates. 

B. Design of the Riser 

Riser diameter = (modules of riser ) x 4 

Modules of riser = (Modules of casting) x 1.2 

Moduls of casting = axb / {2x(a +b)} 

= 385x8.3 / {2x(385+8.3)} 

= 4.06 cm 

Modules of riser = MC x 1.2 

= 4.06 x 1.2 

= 4.87 cm 

Riser diameter = 4.87 x 4 

= 19.5 cm 

Riser height = 1.5×riser dia. 

= 1.5×19.5 

= 30 cm = 300 mm 

C. Steps in Design of Runner 

Total runner area for pressurized system = 8/3 x chocke area 

Choke area is calculated in the above steps as 82.84 sq.cm 

Total runner area = 8/3 x 82.84 

= 220.91 sq.cm. 

Since the new design consists of only one riser, so two 

runners are provided for the easy filling of the mould cavity. 

So, runner are of each runner, A = 220.91/2 

=110.45 sq.cm 

 

Runner diameter (d) = √4𝐴/𝜋 

= √4 × 110.45/𝜋  
= 11.85 cm 

D. Design of Sprue 

The shape of the sprue should be generally downwards 

tapering to prevent excessive turbulence & air aspiration. 

The cross section are a of the bottom of the sprue 

= 4/3 x choke area 

= 4/3 x 82.84 

= 110.45 sq.cm 

VI. RESULTS & DISCUSSIONS 

Now as part of making out suggestions for improving the 

existing design we made a comparative study matching the 

various parameters of existing design to those of other 

prevalent designs of wind mill hubs. Then we are able to 

observe that the total manufacturing lead time is more for this 

particular hub in comparison with the various existing 

designs. This led us to consider the manufacturing procedure. 

While reconsidering the manufacturing procedure we made a 

fragmented analysis of the various manufacturing procedures 

in details. On analysis we arrived at the conclusion that the 

fettling department is consuming more time in the case of old 

design than proposed design to breakoff projected portions of 

the risers and surface finish the casting. 

 The six riser design posed many practical difficulties 

for the fettling department. Some of which are described as 

follows: 

 The labor time is increased 

 Extra labor was required 

 The total setting time was increased. 

 This led us to think about some feasible changes to 

improve the lead time and to reduce the work load of the 

moulding and fettling departments. The first way was to 

increase the work force. By this modification we could only 

reduce the manufacturing lead time. Chances of defect 

occurrence & design complexity remain the same. The 

second way was to improve the design by reducing the 

number of risers. This current design will helpful to the 

casting industries to reduce the loss due to the defect 

products. 

VII. CONCLUSION 

This project deals with the design and development of the 

casting of a windmill hub. After completing the design and 

manufacturing of the casting, some suitable suggestions are 

made to improve the economic feasibility of design. As a part 

of this project some suitable suggestions to the casting design 

in the form of reducing the number of risers were made. This 

will reduce the chances of defect. 
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