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Abstract 
The production statistics shows that on in 
average the number of pages printed at 
Kandivili branch is 16,58,518 lakhs per year. 
Also the ink consumption statistics shows that 
the present cost of ink per page is around 
Rs.1.54. This makes the total cost of ink itself 
around Rs. 25.95 crores per year in Kandivili 
branch. The management has identified that 
this amount is due to not operating the press at 
optimum ink level and also due to improper 
handling of ink in the production area. So the 
management set a benchmark to reduce the ink 
cost from Rs.1.54 to Rs 1.3 per page by taking 
some necessary corrective actions through 
press standardization and quality management. 
By doing this the company will save Rs. 4.04 
cores yearly 
 
1. Introduction  
Ink Mileage of an ink describes how many 
grams of ink is required to print per square 
meter of paper in order to achieve pre-
determined density. Ink mileage is usually 
defined as the number of copies produced with 
a kilogram of ink, or more commonly quoted in 
the newspaper industry as the kgs of ink 
required to print a thousand impressions on 
paper. Estimating ink mileage has always been a 
difficult task. This is because there are several 
interesting factors that control the amount of 
ink required to achieve the final ink density. The 
factors that most influence the ink 
requirements are as follows: 

A) Strength of the ink: Testing this ink quality is 
probably the most important test for a printer 
because it uncovers the amount of pigment in 

an ink. In general, the more pigment, the 
thinner the ink film that can be run and the 
greater the ink mileage. However, as the ink 
strength changes, so does the performance of 
the ink on the press. Tinctorial (color) strength 
is determined when a standard amount of ink 
and tint base are mixed together, drawn down 
on a test paper, and then compared to another 
ink or a previous sample. Testing this ink 
quality is probably the most important test for a 
printer because it uncovers the amount of 
pigment in an ink. In general, the more pigment, 
the thinner the ink film that can be run and the 
greater the ink mileage. However, as the ink 
strength changes, so does the performance of 
the ink on the press. Tinctorial (color) strength 
is determined when a standard amount of ink 
and tint base are mixed together, drawn down 
on a test paper, and then compared to another 
ink or a previous sample. The test report will 
tell you the percentage that one ink is weaker or 
stronger versus another, as well as its opacity. 
This difference in strength (mileage) can be 
financially significant for large-volume users.  

B) Substrate: Paper is made of fibers that are 
pressed together to form the paper. The surface 
is not smooth, and depending on the uniformity, 
will change the level of ink required to achieve 
the final print density. An uncoated paper is 
printed by the offset process, which means the 
ink dries mainly by absorption of the ink, in the 
paper. So, the level of ink required can change 
with the paper physical smoothness, 
characteristics, absorption , etc .If coated paper 
is smooth ,the drying is mainly by oxidation and 
partly by absorption in the coating. So here also 
condition of the surface i.e., smoothness will be 
a factor apart from acidity of paper. For many 
years newsprint was virtually the only use for 
ground wood pulp, but more recently, due to 
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improvements in the pulping process and to the 
introduction of a bleaching process for this 
pulp, a class of printing papers of broad utility 
has been developed. Magazines, paperbound 
books, catalogs, directories, and general 
commercial printing consume large quantities 
of these papers. 
Ground wood papers are noted for an even, 
uniform formation and a high degree of opacity. 
These papers tend to be bulky and are receptive 
to printing ink. They do not have high whiteness 
and tend to turn yellow when exposed to light 
and after long aging. 
 
C) Print Density Control: Print Density is 
measured with a Densitometer. The 
Densitometer is an instrument that measures 
the amount of light reflected off the surface. As 
explained earlier, the pigment level in the ink 
determines how it will absorb or reflect light. In 
order to do this on press the operator cannot 
change the level of pigmentation; they can only 
increase or decrease the film thickness of ink to 
achieve a density change. The density function 
of a Densitometer is based on what is referred 
to as a logarithmic function. The level of ink 
required to achieve this also follows this same 
logarithmic response. This means that as the 
density is increased, it will require 
progressively larger amounts of ink to affect a 
change in density. For example, an increase in 
print density of 20% (from 1.0 to 1.2) requires 
an ink film weight increase of 58%. This film 
weight percentage increase is over double the 
percentage of the print density change.  
D)Ink and Water Balance: The setting of the 
proper ink and water balance has always been a 
key part of the process of Lithography. As the 
levels of ink and water are increased on press, 
ink mileage can be inadvertently affected. The 
degree of emulsification of ink and water will 
also determine the thickness of ink film. 
Referring to IPA (Isopropyl alcohol) and 
fountain solutions, surface tension is reduced, 
wetting on the printing plate is increased, there 
is a thin and homogenous film formation, 
increased fount viscosity for transfer to the 
printing plate, rapid evaporation, which 
generates a cooling effect, improved 

emulsification, stable ink-water emulsion and 
reduced foaming. It also had an antibacterial 
effect. On the flip side, IPA causes 
environmental damage due to VOC emissions, 
and is also expensive. Talking of conductivity 
versus fountain solutions concentration, we 
discussed the importance of water 
characteristics and the amount and type of 
dissolved materials. Temperature influences 
fount transfer, and explained that higher 
viscosity at lower temperature produces a 
thicker fluid film on rollers which leads to 
better transfer over a wide range of rollers 
speeds. pH, conductivity and water hardness 
are the factors influencing ink-fount 
emulsification, adding that buffers are used to 
achieve stable pH of fountain solution and 
correct plate wetting without any deposition 
When too little fountain solution is fed, the non-
printing area of the plate will accept ink, and the 
print will start scumming. At too high levels of 
fountain solution, the ink is washed away from 
the printing area. It is up to the printer to find 
the correct amount of ink and fountain solution 
fed to the printing plate. This is called the ink / 
water balance.  

Parameters  of influence are: 
 
• Paper / ink combination  
 
• Water absorptivity of the ink  
 
• Plate type  
 
• Fountain solution chemistry  
 
• Press ink- and dampening roller settings  
 
• Temperatures  
E) Print coverage: The final factor to be 
discussed is probably the most critical factor in 
determining ink mileage. This is the coverage of 
area printed on a sheet of newsprint. The 
coverage will be determined by the print 
designer. When several colors are printed on 
top of each other there is a limit to the amount 
of ink that can be put on paper. This minimum 
total dot percentage is referred to as total area 
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coverage. When the designer ignores these 
technical limitations, the ink that gets laid down 
last won’t adhere properly to the previous 

layers. The ink also won’t dry properly on the 
press , this can cause set off on the folding edges 
of a News Paper 

 METHODOLOGY
Methodology: 
 
The project will be carried out using DMAIC 
[11] methodology in the following steps. 

Define: The entire newspaper production work 
flow including store, prepress, press and 
finishing process will be monitored 
continuously and after discussing with the 
management problem for the project will be 
defined and target for better performance of ink 
mileage will be set.  

Measure: After defining the problem a through 
data collection will be made for every day 
including all the departments of the newspaper 
industry. For this suitable data collections forms 
are prepared and if required devices are also 
used with proper calibration or reference. The 
collected data will be arranged in a proper 
format to make it easy for analysis.  

Analyze: The collected data on this project is 
analyzed using suitable statistical technique and 
present performance is compared with the set 
target. Root cause for problem is identified. 
Solutions for each problem is planned and 
prioritized using TQM techniques  

Improve: In this step the potential solutions are 
implemented to optimize the ink mileage. Best 
solution is identified and data about its 
performance is collected. This is followed by the 
developing standard operating procedures and 
instructions to each department associated with 
the production process.  

Control: Continuous monitoring of the 
production process and associated processes is 
done and data is collected. From the collected 
data results are presented to the management  

 
 

FINDING & ANALYSIS 
 

Cost, Details, PPC YTD 2015 
 

Cost (2015) 
 

COST Apr-15 May-15 Jun-15 Jul-15 Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 
FY 2015-

16 
           
SNP 19890332 19970632 18592395 18892885 16015092 14667415 22224697 16219327 16973388 210591876 
           

    Table 4.1 Cost of Ink (2015)     

The above table shows the cost of the ink consumed monthly for the editions to be 

printed. It is basically calculated by multiplying the total tons into the price of each 1 

ton  

 

Pages (2015) 

MAN Apr-15 May-15 Jun-15 Jul-15 Aug-15 Sep-15 Oct-15 Nov-15 FY 2015 -16 
          

SNP PAGES 
123444024

0 
127425466

0 
124071532

0 
124868334

0 
104527446

0 
106824854

0 
131094958

0 
113476856

0 14105274500 
          

   
Table 4.2 Pages Printed in 
SNP(2015)    
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The above table represents the pages printed monthly where simple calculation is used 

i.e. (Print order × Pages for a single edition and then we should sum all the editions) 

 
 

Per Page Cost (2015) 

Per Page Cost is the amount required to print per page in terms of ink required. PPC is calculated 
by dividing the cost incurred per month by number of pages printed per month. Therefore, the 
average PPC is 1.54 for year 2015 and by applying quality tools we can reduce the PPC from 1.54 
to 1.30 which is set as a benchmark figure  
The Quality tools that will be applied are: 
 
 

 Cause and Effect Diagram  
 

 Pareto Analysis  
 

 X bar & R Charts  
 

 Process Capability  
 
 
CAUSE & EFFECT DIAGRAM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.1 Cause and Effect for PPC 

PPC 14-Apr 14-Ma y 14-Jun 14-Jul 14-Aug 14-Sep 14-Oct 14-Nov 14-Dec FY 2015 -16 
           

SNP 1.61 1.57 1.5 1.51 1.53 1.37 1.7 1.43 1.46 1.54 
           

    
Table 4.3 Per Page Cost for year 
2015    
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The above figure is the Sketch of the Fishbone diagram which shows the possible reasons for the 
 
increase in PPC.

 

PARETO ANALYSIS 
 
 

     FREQUENCY OF  

SR. NO  REASON  OCCURRENCE  
1  Excess inking   10   

2 
     
 Dripping into Trays   10   

3 
     
 Ink & water Curves   10   

4 
 

Newsprint surface 
  

8 
  

     

5 
     
 Ink Misting   8   

6  
Wrong density 
measurement 5   

7  Color Profile 5   
8  Wrong ink formulation 3   
9  Fount solution compatibility 4   

10  Zero setting 4   
11  Duct cleaning frequency 4   
12  Humidity 3   
13  Heat 3   
14  Roller length 3   
15  Unchecked leakages 1   

  Table 4.5 Pareto Analysis  
 
From Cause and Effect diagrams we get the possible errors which can occur therefore we conduct Pareto analysis 

where we prioritize the defects on their occurrence in an ascending order So that we can focus on the major 

problems affecting the PPC and solving the major problems will solve the other problems too. 

 
Approaches Taken To Reduce Wastage and Excess Material Use: 
 
Reducing Wastage: 
 

 Leakages from the pump  
 

 Ink Dripping & Misting  
 

 Amount of discarded inks at duct cleanings  
 

 News Print study  
 
Reduce Excess: 
 

 Density/Acceleration Curves  
 

 Reduce excess rotation time of Duct roller  
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 Excess Pre-inking at Start –up  

 
 Duct Cleaning Frequency  

 
 Dot Gain Study  

 
Ink Dripping & Misting: 

 
As ink dripping and misting were high in Cyan and Magenta they had to be optimized to save the ink consumption. 
Therefore Actions were taken i.e. shown below 

 

 
BEFORE 

 
 
 
 
 
 
 
 
 
 
 

Figure 4.4 Ink Misting Samples. 
 

Tray cleaning frequency of CYAN & MAGENTA - 7 days 
 

Amount of ink wasted per tray - 2 Kgs 
 

Total wastage per annum: 6.65 tons 
 

 
Phase 1: Flow Adjustment 

 
Color Earlier Current 

   

Magenta 22 - 26 cm 20 - 24 cm 
   

Cyan 20 - 24 cm 18 - 22 cm 
   

 Table 4.5 Flow Adjustment  
 

Phase 1: The flow adjustment is optimized i.e. from 22-26 cm, it is reduced to 20-24 cm for 
 

Magenta and from 20-24 cm to 18-22 cm for Cyan. 
 
In relation to the flow properties especially the term flow limit is important. Flow limit is the force that is needed to 
bring the ink from its resting state to motion, whether an ink flows properly or backs from the duct can be 
investigated with the help of a flow plate. The inner structure of a defined quantity of ink during rest is manually 
destroyed and the rebuilding of the structure is evaluated with a flow plate. Therefore the ink is applied on a pad 
which stands in a defined angle. If the resulting track is very short, the ink might tend to back away from the ink 
duct a very long track hints to an insufficient structure though. 
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Phase 2: Viscosity Modification 
 

Color Earlier Current 
   

Magenta 40 - 50 poise 45 - 55 poise 
   

Cyan   
   

 Table 4.5 Viscosi ty Modificati o n  
 

If the viscosity is too high, the ink is too pasty, and transfer from the duct into the ink train can 
cause problems. If the viscosity is too low, the ink could literally drip from the rolls or from the ink 
fountain. Therefore, to avoid dripping the viscosity is increased from 40-50 Poise to 45-55 Poise 

 

Phase 3: Tack Modification: 
 

Color Earlier Current  
    

Magenta    
 

5 - 6 gm/min ute 6 - 7 gm/min ute 

 

Cyan 
 

   
    

 Table 4.6 Tack Modificatio n   
 

Tack is modified to reduce ink misting, because higher tack results in better water and ink 
stability. Therefore it is increased from 5-6 gm/min. to 6-7 gm/min. if we increase more than the 
current value it will result in less increase in tonal value (dot gain) more ink transfer. 

 

BEFORE 
 
 
 
 
 
 
 
 
 

AFTER 
 
 
 
 
 
 

 
Figure 4.5 Ink Misting after Implementation 

 
Tray cleaning frequency of CYAN & MAGENTA –25 to 28 days 

 
Amount of ink wasted per tray - 2 Kgs 

 
Total wastage per annum: 1.66 tons 

 
Annual Savings - 5 Tons
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News Print Study 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5 available Newsprints tested for Mileage at IFRA 
 

Newsprint gm/m2 to get required density 

  
Soucy 40 1.39 

  
Bear Island 45 1.41 

  
Jeonju 45 1.42 

  
Jeonju 42 1.44 

  

Aspex 42.5 1.45 

  
Table 4.7 IFRA Report 

 
Conclusion-Soucy was the best - 50% consumption targeted with Soucy 

 
72 
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Density/Acceleration Curves- 
 

BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4.6 Acceleration Curves 
 
 

AFTER 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.7 Acceleration curves after implementation. 
 

 

Implementation of new ink & water curves after training in Colorman, Changes were mainly in 

reducing water values & corresponding Ink values. By maintaining acceleration curves the 

consumption of the ink will be consistent with the increase in the speed. Before the acceleration 

curves were kept maximum and exceeding amount of ink and water were transferred 

 
 
Reduction in excess rotation time of Duct roller 
 

• Duct roller rotation time - Duct rollers rotate for 60 minutes after press stop, Has been 

taken up with Man ROLAND  
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Dot Gain Study 
 

• Profile/Dot gain correction, negative impact on ink savings - 1 to 2% increase in ink 

consumption. Bigger difference in black.  

 
Excess Inking during Start-Up 
 

BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.8 Excess ink during Start up 
 

AFTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.9 Excess ink during Start up Reduced after Implementation  
 
The Startup Pre- inking was reduced almost by 60% where we used to get dark to light sequence 

start up which used to consume more ink and later after optimizing the sequence goes from light 

to optimal print required. 
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Duct Modifications: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.10 Applications of Nozzles in Duct 
 

Impact: 3.6 Tons savings / Annum Better Quality with fresh ink in ducts 
 

 
• Ink duct levels reduced from 55 - 60% to 30%  

 
• Reduced Skin formations  

 
• Decrease in cleaning frequency  

 

 

Mileage Improvement 

 

SNP Ink Mileage FY 2015 YTD May 16 % Increase 
    

Cyan 69502 83555 20% 
    

Black 24943 26114 5% 
    

Magenta 51690 62857 22% 
    

Yellow 47688 53826 13% 
    

Composite Mileage 10549 11800 12% 
    

Table 4.9 Mileage Improvement 
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Statistical Validation 
 

Coldset Ink - Per Page Cost 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4.11 T-Test/F-Test 
 

  Mean SD 
    

Before  1.54 0.102 
    

After  1.28 0.092 
    

 Table 4.10 Mean/Standard Deviation 
 

 
Conclusion:  Both mean and SD for PPC has reduced. 

 

Details- Cost, Activity and PPC 
 

COST 15-Jan 15-Feb  15-Mar 15-Apr 15-May YTD May 
        

SNP 15658014 12436 500  12992 676 14889 298 13509 814 69486 302 
        

   
Table 4.11 Cost YTD MAY 

2016   

        

PAGES April May  June July August YTD May 
        

SNP 11327 3918 0 10936 5748 0  10078 6724 0 11081 2246 0 10847 2964 0 54271 1600 0 
       

  Table 14.12 SNP Pages Printed YTD MAY 2016   

        
PPC 15-Jan 15-Feb  15-Mar 15-Apr 15-May YTD May 

        

SNP 1.38 1.14  1.29 1.34 1.25 1.28 
        

   Table 24.13 PPC YTD 2016   
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PPC SNP Inks MAN: FY 2015 ̀  = 1.54 

PPC SNP Inks MAN: Ytd May 2016 = 1.28 
Savings/page = 0.26ps 

Savings for 5 months = Rs 1.41 Cr 
Projected for FY 2016 = Rs 4.38 Cr 
 
 
 
 
 

I Chart of PPC (AFTER IMPLEMENTATION) 
 

 1.7      

 
1.6 

   
UCL=1.63
24  

      

 1.5      

 1.4      

P
P
C

 1.3 
   _  
   

X=1.28 
 

     

 1.2      

 1.1      

 1.0      

 
0.9 

   
LCL=0.92
76  

      
 1 2 3 4 5  
   MONTH    

 
Table 4.11 PPC Reduced (Statistically) 

 
 
CONCLUSION 
 
This report has discussed Enhancement of Ink 

mileage and Optimizing the per page cost of 

news paper. The objective of this project was to 

reduce PPC (per page cost) of ink from 1.54 to 

1.30 in MAN ROLAND machine of TOI Mumbai. 

Where the expected savings was targeted to 

4.04 crores. By using quality Management tools, 

the main quality causes were found and were 

rectified without affecting the quality of print. 

The tools used were Pareto analysis, Fish bone 

analysis and Statistical charts, where major 

20% of Problems were solved to rectify 80% of 

other small problems. Excess use of material 

and inks were reduced by repairing leakages, 

frequencies of duct cleaning, Record Keeping, 

and many other things which are mentioned in 

the report. 

 


