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Abstract: Molding task is one of the major operations in mechanical sector to manufacture critical shape & size. In some factory up to 
end human molding method is travelled out where error is needed. In piston cylinder manufacturing case   alloys are used. Till alloy 
material melts at minimum temperature metal die casting process is utilized. This process also gets a casted product well within 
tolerance size with fine super finishing. Some method in casting system like molding have been computerized to changing  shapes, 
humanly molding method is still individual in methods where a more degree of humanly variation is needed. 
Introduction: Survey travelled out to find that research on molding method is travelled out in motion as well as time management, 
survey review recalls the finder has not overcome with critical relation among response changeable parameter as well as productivity 
such as better workplace, good task environment, suitable design of equipments, tool assigned in suitable row or column, 
anthropometrically work table & assigned health implications of these commodities. At random working environment picture can lead 
to unhealthy & accidental. Working picture is finding by discussion of numbers of parameters in the workshop such as working point 
layout, observing demand, hand equipment drawing, anthropometric properties of the labors & task processes. Minimum & maximum 
reaches may occupy significant stock flexion while lateral reaches may contain horizontal twisting. More or far contact may contain 
significant heighten of the shoulder. Small invention has been complete relocating production health risks of the labor of the system as 
far as mathematical modeling is concerned. One parameter of important in finding the labor picture & benefits of hands is the drawing 
of the task place & particularly the layout of the articles as well as location of task among the workshop.  
Available Molding Process:Casting of sand is benefits to generate numbers of articles such as Cylinder, Cylinder heads, Crank case. 
Molten metal is tilt into a mould cavity formed out of natural & synthetic sand. Practically mold is classified in two categories, the 
higher one is called as Cope & bottom is Drag. 
 
Molding Process of a cylinder head method: 

 Placing the bottom half of the pattern in molding Drag. 
 Filling of the Molding sand in drag. 
 Ramming operation is carried out. 
 Extra sand from the molding box is taken out 
 Venting method is travelled out so that after tilting gases can be escaped from the mould. 
 Turning the mould box upside down. 
 Removing the pattern from the mould. 
 Repeat processes are also traveled out for the Cope. 

 
Process Discussion: The working of the molding method of a cylinder head is a man mechanism system. In significantly to enhance 
the productivity & to search out the strong & dull of the process of performing the working generally practical based data model is 
operated. 
Practical Modeling contain below steps one & two 

 Generate dimensional equation for phenomenon. 
 It is stronger that all physical tasks are taking into account. 
 Getting dimensionless input quantities due to physical commodities. 
 Exam planning contain 

1. Exam Pocket: Range of variation of an singular independent II term 
2. Exam Points: Declare & particular values of independent II term 
3. Exam order: Declare order in which exam points to be set during practical process. 
4. Planning of Practical approach 
5. Physical drawing of practical setup. 
6. Execution of practical – collect input cause & output result data. 
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7. Clarification of collecting data by statistical process 
8. Generate co-ordination among output result & input cause using graphical relation. 

 
For numbers of man mechanism process exam planning part of practical base is not feasible to be adopted. In this parameter 
one has to allow traveling out the task as it takes place or as planned by different. The more limitation of practical material 
based modeling is cannot model a man & measure the effects of atmospheric environment like humidity, vibrations & 
temperature in the surrounding portion on the efficiency of the labor. In steps to measure the effect of the commodities stated 
upper data based model is available. 
 
The drawback of practical material data modeling is that for man mechanism processes molding method it is only in between 
possible to plan practical approach, “Various Efficiencies of HPFM” Human Power a Tech. Journal of IHPVA USA. No.54. 
2003, Spring- pp 21-23.However in numbers of such methods, examination planning part of practical approach is not feasible 
to be adopted.  

 
Mathematical Modeling: 
Any system observe 

1. Essential commodities / Sub system / Issues namely system 
2. Causes 
3. Effects 
4. Extraneous Variables 
Following parameters are observed in present situation for generating mathematical model. 
 
Table 1: Parameters finding in given system 

1 2 3 
System Cause Extraneous Variables 

Mould 
 

tooling condition, general health 
situation, pattern condition, study of 

the process, experiences, desires, 
attitude towards task, pattern 
situation, habits, enthusiasm 

Atmospheric temp, air 
circulation, disturbances, 

humidity, surrounding noise 
criteria 

 
 

In this method labor performing molding processes cause would be: 
 
Table 2: Labor performing molding processes cause 

1 2 3 4 5 
Information of 
the labor (A) 

 

Specification of the 
tools(B) 

Posture adopted 
by an labor(C) 

Specification of 
the Molding sand 

(D) 

Responses 
(Effects)(Y) 

Anthropometric data 
of labor  & 

ergonomics of task 
table A1, 

His attitude towards 
the task A2, Aptitude 
towards the task A3, 
Skills of doing this 

task A4, 
Experience of doing 

this task A5, 
His enthusiasm A6, 

General health 
situation A7, hobbits 

A8 

Material of the ram 
B1, 

Weight of the ram 
B2, 

Length of the vent 
rod B3, 

Material of the vent 
rod B4, Weight of 
the Mould Box B5, 

Swab B6 

 Moisture D1, 
Quantity of Sand 

D2, 
Size Sand D3, 

Type of Sand D4 
 

Human Power 
Y1, 

Processtime Y2, 
Quality Y3, 

Productivity Y4 

 
The impact of the above parameters can’t be measured. Therefore to optimize the system totally it is important to take into 
account the parameters marked upper & analyze the sensitivity parameters affecting the method. 
In order to formulate combination can write as: 
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Y1 = f1 [(A1,A2,A3,A4,A5,A6,A7,A8), (B1,B2,B3,B4,B5), (C),(D1,D2,D3,D4)]-------------------(1) 
Y2 = f2 [(A1,A2,A3,A4,A5,A6,A7,A8), (B1,B2,B3,B4,B5), (C),(D1,D2,D3,D4)]-------------------(2) 
Y3 = f3 [(A1,A2,A3,A4,A5,A6,A7,A8), (B1,B2,B3,B4,B5), (C),(D1,D2,D3,D4)]-------------------(3) 
Y4 = f4 [(A1,A2,A3,A4,A5,A6,A7,A8), (B1,B2,B3,B4,B5), (C),(D1,D2,D3,D4)]-------------------(4) 
There are prediction that some of the identified data being erroneous either from inputs or effects. The found data can be rectified 
or in other words can be prepared maximum reliable for formulation of modeling. 
For example assume the quantity identified has less number of four inputs A,B, C, D & the effect Y1 & Y2. It is intended to 
generate mathematical combination in a much generalized form as under: 
Y1= K1 [(A) a1, (B) b1, (C)c1,(D)d1] -- ------------------------------------------------------(5) 

       Y2= K1 [(A) a1, (B) b1, (C)c1,(D)d1]--------------------------------------------------------(6) 
Y3= K1 [(A) a1, (B) b1, (C)c1,(D)d1]---------------------------------------------------------(7) 
Y4= K1 [(A) a1, (B) b1, (C)c1,(D)d1]---------------------------------------------------------(8) 
Above is the exponential form of model. 
Equation (5) all required to be done is to decide 5 unknowns in equation viz., K1, a1, b1, c1, d1 substituting any one finding in 
equation 5 we get,  
Y1= K1 [(A) a1, (B) b1, (C) c1, (D)d1]---------------------------------------------------------(5.1) 
Taking log on both sides 
Log Y1= Log K1+a1.Log A+b1.Log B+c1.Log C+d1.Log D---------------------------(5.2) 
 
Result & Conclusion: 
In this way for other identification same equation can be formed. One will get set of suppose 5 equations which can be put in a 
matrix set. The values are obtained K1, a1,b1,c1,d1. The mathematical values are near about K1, a1, b1, c1, d1. 
In this way exact form of model reduced. To get the values of K, a, b, c &d we have to create a matrix of it &to solve by 
MATLAB software. 
Before finding the parametric impact output Y1 calculate the a1, b1, c1 & d1. For example index of equation (5.1) the maximum 
in all indices B is 3.2, finally B Impact the output Y1 is more. Therefore B is more. 
Sameequation 6,7 & 8 may be found & we can search out the sensitive parameter which affects the result. In sequencing to 
minimize the manual power input, productivity, method time & enhance the quality for maintain the sensitivity parameter. 
 
Further Task: 
Equation 5 to 8 of collected data is performed. The more reliable of the modeling can be generated by Artificial Neural Network 
Simulation of the collected material. Same system can apply in factory for reliable of modeling can be discussed by keeping 
informed inputs for every findings. Confirm the variation in effects by modeling & actual visualize effect (4). Same should get us 
in pattern of error & frequencies of its observation. 
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