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ABSTRACT: Nowadays there is a dramatic increase in the use of automobiles and hence many automotive industries 
have been established. These automotive industries are competitive in producing better automotive parts both in 
quantity and quality. Some of the parts are heater, radiator, condenser, intercooler, exterior and interior components. 
One of the most important parts is Heater. In automotive industries, heaters are manufactured in large quantity and with 
maximum best quality that they can provide. Heaters are manufactured by Press, Fin mill, Core building, CAB furnace, 
etc. The purpose of this project is to increase the First Time through (FTT) which means that reduction in the wastages 
(Scrap) at the first time process (before rework). The Increase in First Time Through (FTT) will leads to Increase the 
profit and decrease the loss. These problems can be solved by providing some small changes in the design of some 
component to the required level to increase the FTT. We modified the dimension of the cap to meet the required 
specification. That leads to increase in FTT. 
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I. INTRODUCTION 
 
We did our final year project in Industry. There we saw all process of production of components. They are producing 
Heater, Compressor, Condenser, Radiator, Evaporator, Intercooler and many more. In heater production First Time 
Through is very low that is 70%. Out of 100 Heater production 30 Heater are Not Ok. So, we consider this as a major 
problem. Because now a days most of industry try to achieve 6 Sigma in there production. If we say this heater 
production in sigma level, that is only 2 sigma. So we Analysed process of heater production. And finally we resolved. 

 
II. LITERATURE  REVIEW 

 
In HVAC systems, ensured the perfect thermal comfort of the vehicle by using heating, ventilating and other air 
conditioning systems.  Increasing the efficiency due to the Modern internal combustion engines(ICE) with fossil fuels 
dissipate less heat cooling systems to the engine.  In winter period there is difficult to start the engine.  Excess of heat 
required to start the engine and are unable to provide the amount of heat to a comfort level[12].  Different technologies 
now came to provide the heat easily and quickly for a thermal comfort level.  Earlier method there is many losses 
obtained.  Out of 100%, 60% are losses and also increases the inlet air temperature.  This method having the  many 
disadvantages.  Some of the heating devices are required to improve the heating method[16]. The properties will be 
improved the specific thermal and electrical properties.  PTC heater is used to increase the specific thermal and 
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electrical properties. PTC heaters are operate while the engine is running.  Due to the exhausted  heat there is major 
loss occurred in a gasoline fuelled vehicles.  Now a day all the vehicles equipped with PTC heater to improve the 
heating method.  PTC materials having the high density polyethylene, polymeric and titanate ceramic materials.  It is 
having the high resistance and power dissipitation  characteristics[1],[2],[5],[7],[8].  After the period of years 
theoretical and experimental effect have been developed in the heater effect[4],[6],[7].  A new innovation over through 
the PTC heaters is PTC thermistors. 
 

III. MANUFACTURING OF HEATER 

 
Fig 1:Heater  Manufacturing process 

 
This process start with raw material and end with Final Assembly. Raw material is aluminium which pressed and get 
required shape in the press machine like tank, support and Header. Header, tube and fin assembled in core builder and it 
send to degreasing to remove oil content, acid and dust. After it will send to tank assembly. There 2 tanks at the end of  
header assembled and 4 caps fitted at end of tank. In that 2 caps are open cap in one side. And 2 caps are close cap in 
another side. In Controlled Atmospheric Brazing(CAB) all parts assembled will jointed together. And proof leak test 
done to test leakage. Then pipe is brazed  in open cap side. Again leak testing done between open cap and  pipe. Then 
seal is fixed to arrest shacking in engine while fitted in car. After HVAV assembly dock audit done and shipped to 
HVAC unit. 
 

IV. PROBLEAM IDENTIFICATION 
 

 In Industry many types of heater are produced. Following are types of heater 
 PA/B517 
 BA 
 HA 
 A-Entry 
 MCl /W201 
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 GS 
In this W201 type heater FTT (First Time Through) is very low. That is out of 100 component production 30 parts 

are defective. It has only 70% FTT. So this may conceder as a major problem. Because if the heater is damaged after 
fitted in the car. Then the whole engine damaged. So that the company which produce heater must give a penalty for 
that. Out of all component heater only have less cost and more penalty. 

 
V. EFFECT OF PROBLEAM 

VI.  
The first time through of the W201 heater core is less than 70%. We have calculated First Time Through (FTT ) at the 
proof leak test.  
 
5.1.1 FTT for November 

Total parts tested  =2186 
Total ok parts  =1913 
Total Not ok parts =255 
FTT   = (Total ok parts/Total parts tested)*100% 
FTT   = (1931/2186)*100 
FTT   =0.833*100 
FTT   =83.3% 

 
 

Fig2:Defects for November month 
 

Above Figures show defects occur in November month in header production. Which is identified by Proof Leak testing. 
This is drawn from data in table 1. In this minute leak is more that is 52 parts are rejected due to minute leak. This is 
unable to detect. This may happen due to small crack, while production of heater. Closed cap and header tube leak also 
more. 
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Table 1: W201 Proof Leak Testing During November 2017 

 
Above table is tabulated from Proof Leak testing data for W201 heater type. Daily there are three shift. We make that 
as a single day by adding all the data. Not ok part totally 255 in this month. From date 22 to 24 defects are more. And 
at last date 24 defects are 77 which is highest in that month. Root cause for this is due to minute leak and header  tube 
leak 
 
5.1.2 FTT for December 

There is no W201 heater core production during December month. 
 

5.1.3 FTT for January  
Total parts tested  =4746 
Total ok parts  =3148 
Total Not ok parts =1598 
FTT   = (3148/4746)*100 
FTT   =66.329% 

From the above data we can see that FTT of W201 is decreasing 

 
Fig3:Defects for January month 
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In January month Header tube leak is more that is 781 parts defect. Totally 1602 parts defected in that month. So 48.75% 
defect due to header tube leak. So this consider as a root cause in that month. Date 6 and 8 is more defect in header tube. 
So it depends upon that time only. 

 
 

Table  2: W201 Proof Leak Testing During January2017 
 

Above table is tabulated from Proof Leak testing data for W201 heater type. Daily there are three shifts. We make 
that as a single day by adding all the data. Not ok part is 1602. And ok part is 3148. Not ok part is highest in date 9 
which is 334. In that side support leak is more. Header  tube leak is more compare to other leak. So this consider as a 
major defect in this month. 
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VII. ROOT CAUSE DESCRIBED BY FISHBONE DIAGRAM 

 

 
Fig 4: Fishbone diagram 

6.1 MAN 
6.1.1 Operators less concentration 

A) Any Illnesses 
Due to continue work of labour they may tiered that may cause illnesses of labour.  

 B) Personnel stress 
Due to personnel stress of labour their concentration decreased in work. Heater core must handle like a child. 

But they handle in improper way. That is while fit in the gauge they hit the core. Due to this activity of labour, heater 
core will damaged. 
6.1.2 Not focusing to the target 

In the company there are three shift. In their three different people are working. So each people have their own 
skill. Due to unskilled labour the error will be happened. 
6.1.3 Not maintain the machine 

Due to improper maintenance of machine that may repair. And their component may damage. 
6.2 MACHINE 

 6.2.1 Lubrication problem 
Due to improper lubrication or insufficient lubrication machine may heated that result in the wear and tear of 

machine components. 
 6.2.2 Overload 

Machine must load with in the limit if it loaded beyond the limit that may cause repair of machine. 
 6.2.3 Minor damage inside the machine 

Due to continue work of machine that may cause to create minor damage inside of the machine. 
 6.2.4Errors in the die 

This may cause because of many reasons like continuous running of machine, improper maintenance of 
machine, due to insufficient lubrication and more. 
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6.2.5over heat 
Machine gets over heat due to insufficient lubrication or continuous running. This may cause wear and tear of 

the machine. 
6.2.6 Old machine 

Due to ageing of machine that may cause wear of most of the components. 
6.3 MATERIAL 

 6.3.1 Bending damage 
In heater production most of the raw material are aluminium. While bending shape production due to improper 

bending of aluminium machine parts may damage. 
6.3.2 Other damage 

Other damages like thickness more in the material, Improper dimension of raw material in the machine and so 
on.     
6.4 METHOD 

 6.4.1 Arranging method 
  In early method of flux apply done by dipping whole heater core in flux. But it consumes more flux and also it 

take more time to dry. So now flux is applied using brush. While brazing process heater is arranged in the furnace one 
row after another. One row must arranged with three heater. But it have the space to arrange more. So if it loaded with 
more than three in the row that may cause improper brazing. 

 6.4.2Flux apply 
  Flux is applied in only one side of the heater core. This may result in another side not brazed.  
 6.5 MEASUREMENT 

6.5.1 Testing error 
After heater production, dimension checked by gauge. Most of the W201 heater core not fitted properly. This 

may happened due to improper dimension of gauge or misalignment. 
6.6 ENVIRONMENT 

 6.6.1 Atmosphere 
Due to dust in the surrounding that may mix with lubricant result in poor lubrication. 

6.6.2 Floor space 
Due to more scarp that occupy more space. And in rework area the time to take rework is high. So 

unnecessarily it consume more space.  
 

VIII. STEPS TAKEN TO IMPROVE FTT 
 

7.1.1 Flux apply 
The flux applied in the Controlled atmospheric brazing (CAB) on one side of the Header core’s caps. We have 

identified this could be the problem for the rejection of W201 Heater core. So , We have tried to apply the flux on the 
both the sides of the cap. We have taken samples of  100 heater cores. Then we applied the flux on both the sides of the 
core. Then we checked the result of FTT. The FTT is only 72%. 
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Fig 5:Correct profile of header viewed in rapid-I 
 

In rapid-I machine header of heater is zoomed and viewed to check the shape of the profile. In other heater type which 
will produced vary minimum defect header is viewed.which so correct regular profile. And dimension also checked. 
That also as per dimension. 
 

 
 

Fig6:Defect in Header find by Rapid-I 
 

Above figures shows irregular profile of header of heater type W201. End of header must be straight but in this it 
shows some irregular profile this is due to press machine tool. So that it dimension varies 0.5mm from required 
dimension. 
 

IX. SOLUTION APPROCHED 
 

In the header producing press machine die is damaged. Due to this, header is not produced as per dimension in 
the ends. That is 0.5mm dimension varried. So if we want to change the die, then the modification is only carried out by 
the  Korea R&D..Time to change die take approximately three months and cost to change the die is eighty lakhs. And 
also prodection will stop. So that we have another idea to change cap design corresponding to header improper 
dimension. Cap is bought in local area. That is near Ambatthur in chennai. Cap die can be changed with in one week 
and cost to change cap die is fifteen thousand rupees. So this will be good choice because of low cost and less time.  
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The header tool in the press machine  is very defficult to change. So , we modified the design of the cap. The 
header is varied 0.5mm from the required specification. So, we modified the cap design as reduction in 0.5mm in the 
side cutting. The following diagrams show the difference. The figure 7.1 shows as per the design given.  

There is no problem from the design. But, the production of header varies from the actual design. A small gap 
is there in the production. This leades to increase in the scrap of the heater and reduction in the FTT.  

 

 
 

Fig 7: Heater as per design 
 
Above diagram draw by solid work. This is assembled view of tank, header, side support and tank of heater type W201. 
That cut cross section is viewed. In this between header and cap there is no gap. So the dimension is correct. 
 

 
Fig 8: Heater (Before modification) 

 
Above figures shows before modification design of heater type W201. In this between header and cap there is gap due 
to this gap leakage(defect) may happen. This gap due to improper header profile. Which is 0.5mm varies with required 
dimension. 
 

 
Fig 9: Heater (After modification) 
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Inorder to remove gap between header and cap, cap design is modified that is 0.5 mm cap dimension is modified to 
remove gap in heater type W201. That gap removed by cap shown by red circle in above figures. Dimesion of cap 
easily modified and dye also easily produced. But header tool change is difficult process. It requires more money and 
time to change the tool in press machine. Not only that production also stopped. So this is better idea.  

 
8.1 COST ANALYSIS 

Cost of one heater core  =Rs498 
Average wastage (scrap)  =30% 
Cost for 100 heater core  =100*498 

      =Rs49800 
For 100 Sample of heater core 30 was scrap. 
The cost for 30 cores  =30*498 

      =Rs14940 
The cost for 100 heater cores is Rs.49800. But, the wastage (Scrap) cost is Rs14940. 

 
8.1.1 After Our Modification 
 The average FTT after our modification    =97.12% 

For 100 samples the number of wastages (Scrap)   =3 
The cost for 3 wastages (Scrap)    =3*498 

        =Rs1494 
The cost of wastages before our modification   =Rs14940 
The cost of wastages after our modification    =Rs1494 
The cost saved for 100 samples    =Rs13446 
 

X. RESULT 
 

The FTT of the W201 model before our modification is just around 70 %. When we modified the design, the FTT is 
about 97% 
 

 
 

Table 3: W201 Proof Leak Testing During February 2017 
 

After our modification in febuary 11in design of cap. Again data colleced and checked in february month. In that 
defects 381 out of 3133 parts. So if calculated out of 100 component nearly only 3 parts defects so which give 97.12% 
FTT(First Time through). Before our modification FTT is around 70% only. So we improved  the FTT sucessfully. 
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Fig 10:Defects and OK and Tested parts in February month 
 

Above bar chart shows Ok, Not ok and tested parts number in February month. After our modification in February 11 
Not ok parts (defects) reduced suddenly which can be seen in above figure. Not ok parts are mentioned in green color. 
From over data from February 11 to end of  month FTT is 97.12%. This FTT is improved by changing design of cap. 
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