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Abstract— The object of this industrial report is to represent 

the subject matter in a most concise , compact and to the 

point parameter. The first section deals with the introduction 

of the basic process of investment casting. Though the 

investment casting is the most precise process among all the 

casting process but there is always need of continuous 

improvements as describe by the KAIZEN. The second 

section is about IDP introduction and its detail description 

and summery. The third section involve the LITERATURE 

RIVIEW about the IDP and its detail description. During the 

training in investment casting industry we gain the 

knowledge about investment casting and utikise this 

experience to remove the above describe report.  The last 

one is initial solution of the defect. 
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I. INTRODUCTION 

The investment casting process is ideal for the production of 

high quality metal casting made from aluminum, steel and 

exotic alloy. Investment casting is generally used for small 

casting. Often less than 500gm, although steel casting up to 

300kg and aluminum casting of 30kg are can be produced. 

Investment casting is a relatively expensive process, but it 

has versatility and precision. Unmatched byfew other metals 

process. Sometime produce the defect in wax pattern it 

known as surface defect like non fill, pitting, poor surface 

etc. most of this defect defects produce in the wax pattern in 

investment casting. In almost every piece of pattern after 

removing it from a do.  So due to these defects another 

cleaning staff is required which clean surface of wax pattern 

by using of micro soap wax to maintain the quality of the 

product. 

 

II. CAUSES FOR DIFFERENT SURFACE DEFECTS 

A. Poor Surface 

 wax temperature 

 filler separation 

 improper wax conditioning 

 wax flow 

 low nozzle temperature 

 overheating of wax 

 low injection pressure 

B. Non- Fill 

 improper mould venting 

 adjust flow rate 

 cold die 

 excessive mold release 

 size of injection sprue 

 cold nozzle wax slug 

 trapped air in die           

 pressure 

C. Surface “Pitting” 

Definition: A rough surface finish which visually has a    

“sandpaper”effect. 

Cause; Lack of wax Fluidity.             

Problem; Can be a cause of Ceramic inclusions on Shelling.   

 

III. PROCESS PARAMETERS 

A. Some affected process parameters 

1) Temperature 

 Wax slow to react to temperature adjustments 

 Temperature should be last variable to adjust 

 Use lowest temperature possible 

2) Pressure/Flow/Time 

 Primary adjustment should be to pressure, flowrate 

and hold time. 

3) Injection Parameters 

4) Wax melting 

5) Wax Transportation & Handling 

6) Die- design and preparation 

7) Common Problems (Injection, Assembly) 

8) Assembly 

 Techniques 

 Runners, gates and feeders 

 Equipment and methods 

9) Pattern/assembly cleaning 

B. Temperature Control on Injection Equipment 

1) Critical point 

 Never trust gauges-  

 Regular checks with digital thermometer 

2) Hold wax as close to injection temp as possible 

3) Equipment temperature profile must be balanced 
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 Same temp from holding tank to point of 

injection 

 Typically 57ºC paste to 72ºC liquid 

4) Wax a poor heat conductor, takes time for 

temperature to change 

 If holding tank maintains wax at too high 

temp, wax will injected    above correct 

temp 

 Adjust in 1ºincrements 

 Allow 24 hours to stabilize after 

temperature changes 

5) Temperature last resort! 

 Before producing patterns set to lowest 

temp 

 Adjust flow and pressure to improve 

quality in first    place. 

C. The Effect of Injection Parameters 

1) Effect of Die Temperature on Fluidity. 

 Increase the die temperature. 

 Increase the flow. 

 The injection work carried out using the 

fluidity spiral clearly demonstrates that 

wax fluidity increase with die temperature. 

2) Relationships between Flow and Fluidity 

 Increased injection flow. 

 Increased fluidity. 

 The fluidity of the wax will increase with 

increased injection flow however the 

effect is much less. 

3) The Causes of Surface Pitting. 

4) Trials results show that cavitation is purely a 

function of temperature. 

5) The higher the temperature, the worse the effect. 

D. The Importance of Correct Injection Times 

 

 

 
The first trace shows the pressure analysis of a part with 

sufficient injection time.The second trace shows insufficient 

injection time. The chart demonstrates recorded change in 

dimension. The correct injection time should be 5 to 7 

second. 

IV. THE EFFECT OF WAX INJECTION PARAMETERS ON WAX 

STRENGTH 

A. The Effect of Injection Temperature on Bending 

Strength 

The legs measured and reported opposite were injected at 

between 52 °C and 68°C.Results suggest that the resultant 

wax strengh increases with increased wax temperature 

between this range. 

 
B. The Effect of Die Temperature on Wax Strength 

These parts were injected with die temperatures between 

22°C and 38°C. Contrary to wax temperature, there is a 

reduction in strengh with die temperatures. Their also appers 

to be a strange effect taking place at a around 26-28°C 

which cannot be explained 

 
C. The Effect of Injection Pressure on Wax Strength 

These parts were injected with pressure between 1.5 and 3 

Mpa pressure. The results seem to suggest increase in the 
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strength of the wax when injected between 1.5 and 2.5 Mpa. 

However there appears to be a small reduction in strength 

after this point. 

 
D. The Effect of Component Temperature on Wax Strength 

These parts were tested with bath temperatures ranging 

between 16 and 28°C. Unsurprisingly, the strength of the 

wax was found to reduce with temperature, suggesting a 

wax softening effect. 

 

V. CONTROL ON WAX TEMPERATURE 

Wax has a very poor thermal conductivity, anytemperature 

changes will take hours to achieve.It is important when 

using automatic wax filling, that theliquid level in the 

holding tank does not get too low sincethe wax coming from 

the melters will generally be muchhotter leading to a rise in 

the temperature in the holdingtank.Temperature gauges give 

an indicative reading only, thisis due to the sensors being 

located around the outside ofthe tanks and do not reflect the 

temperature in the Centre.Keep in mind that the die 

temperature will change withuse, and this may give rise to 

changes in injection characteristics.Remember that the 

Congealing point of the wax maychange from batch to 

batch, and this needs to be takenaccount of whensetting 

injection temperatures. 

VI.  

A. Some face to problem at casting process and its relative 

solution 

Problem: Injection temperature 

Solution:Injection temperature should be between 54 to 60 c 

Problem: Die temperature 

Solution:Die temperature should be 22 to 32 c  

Problem: Melting temperature of wax 

Solution:It should be between 200 to 250 c 

Problem:Injection pressure 

Solution:It should be between 7 to 70 kg/cm^2 

Problem:Fluidity and viscosity 

Solution:Fluidity can be increase by increasing in proper 

temperature.It can also be improved by increase in flow and 

injection pressure of wax. 

Problem:Die use for pattern making. 

Solution:Proper material selection. Proper die hardening, so 

that material will not expand. Die surface finish should be 

fine, so that smooth surface can be   achieved in final 

pattern. 

B. Defects and their relative solutions. 

1) Surface “Pitting” 

Cause:Lack of wax Fluidity. 

Problem: Can be a cause of Ceramic inclusions on       

shelling 

Solution: Increase wax Fluidity by means of increasing the 

temperature .Use a more Fluid wax. 

2) Non Fill or Cold Shut 

Cause: Insufficient wax energy. 

Problem: Incorrect dimensions. 

Solution: Increase injection Pressure. 

Increase wax temperature. 

Make wax more fluid. 

Improve wax venting 

Reduce turbulence. 

3) Some additional solutions 

(1) The atmosphere of work place should be such that 

it do not produce rust   in die, it will affect the 

pattern of wax. 

(2) The worker should be properly trained and have 

good knowledge of working in investment casting. 

VII. CONCLUSION 

There is always a bad for all kind of foundry shop when 

defect arrive in product. It will increase the labour force as 

well as total cost of the product also affect the productivity 

for the same. 

By improving the various process parameter 

discuss in detail like temperature of wax melting, injection 

temperature of wax,injection pressure of wax, die 

temperature, viscosity of wax, flow ability of wax which 

affect on the strength of wax we can eliminate the surface 

defect produce in wax pattern like non fill,poor surface, 

pitting . 

VIII. ACKNOWLEDGEMENT 

I under went to many industrial visit and training at 

INVESTMENT CASTING industry.The person of any 

department and all other department were warm and helping 

hand.I would like to thank Sr. Engineer, Jr. Engineer, H.O.D 

of Mech. Department and My Faculty member for giving 

me the opportunity to get an exposure of this engineering 

industry. Last but certainly not the least I would like to 

thank all the workmen and apprentices  who gave me 

awareness of various processes going on shop floor and help 

me take full advantage of this analysis.We are thanking 

industrial person to give me a chance to do experiment the 

actual machines and with the parameter that I have decided 

for the solution. 



Presentation of Paper in Analysis to Various Surface Defect Related Solution in Investment Casting Process 

 (IJSRD/Vol. 3/Issue 03/2015/580) 

 

 
All rights reserved by www.ijsrd.com 2347 

REFERENCE 

[1] O.P.Khanna “Casting Technoloy” 

[2] Material Science 

[3] Manufacturing Process Vol.2 

[4] Mr. Vaja Sir, Senior Engineer In Cast Industry. 


