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Scope
The goal of this test is to analyze the quality of a printed job. This test will evaluate the measurable print characteristics of the sample sheet. Calculations will be done for Ink Trap, Print Contrast, and Dot gain on the sample sheet. The dot gain calculations will be graphed showing all 4-process colours on a single graph showing the connection between the tone value increases of each, process ink. The overall calculations are used to determine the quality of the image after it has been printed.

Summary
After conducting the test and performing the different calculations, the results agreed with published standards however, the calculations for print contrast of the process inks were either too low (in the case of Cyan 32.12 and Black 37.11) or too high (for Magenta 45.80, Yellow39.05). The Dot Gain measurements at the 50% patch were all slightly below the standard for each process colour as well. Unfortunately the results did not meet the industry standards this could be due to improper measurement of the density patches, varying densities on the proof proving a bad quality job, or incorrect calculation.

Introduction
It is the job of the project manager and pressman to determine if a job meets industry standards for quality. We perform this test as a means to accurately measure and calculate the quality of a press sheet and determine if a job will meet the standards of quality for both the industry and the client. This test measures the Ink Trap, how well a second layer of ink will print on top of another layer of ink, measured by the overprint patches of Red, Green and Blue. Dot Gain is measured by measuring the densities of the process inks at there 75%,50% and 25% ink patches in comparison to their solid patch and see the difference in amount of ink coverage. The Print Contrast compares the solid densities and the 75% tint of the process inks into the Peucil calculation as a means to determine the balance of ink on the press. It is expected that the calculations will yield results that are similar to the industry standards.

Definitions
Dot Gain - A term used to explain the difference in size between the dot on film v paper. (PrintUSA, 2006)
Ink Trap - The ability to print one ink over the other. (PrintUSA, 2006)
Print Contrast - Print Contrast measures the ability of the print process to hold detail in the shadow detail values (cofomegra)


Equations Used
Print Contrast = 100 x (Solid Ink Density – Density of 75% TINT)
 				Solid Ink Density
---------------
Ink Trap = 100 x (Density OP – Density 1st Down Ink)
 			Density of 2nd Down Ink
----------
Dot Gain = 100 x (1 -10-TINT)
 		  (1-10-SOLID)

Testing Principle
Measureable print characteristics focuses on three area’s of print, Tone Value Increase, Print Contrast, and Ink Trap. All have a dependency on the density of the ink film thickness of a finished job. These three topics also have their own respective calculations and when used in combination will give a thorough understanding of the quality of the finished job and see if it meets published standards as well as determine area’s where the press could use improvement.

Materials Tested
4-color Sample Control Strip/ Press Sheet

Equipment Used
R 710 Colour Reflection Densitometer
Blank White Paper
Pair of Scissors 

Procedures
1. Place a large enough sheet of blank white paper under the sample before taking measurements.
2. Choose a area on the control strip for your measurements.
3. Measure the density of the paper. Record that value.
4. Using the R 710 Densitometer measure the R,G,B, overprints and record the values.
5. Next measure the solid ink densities of the Process colours C,M,Y,K, record your values.
6. Repeat step 4 for the ¾ tint, ½ tint, and ¼ tint of the 4 process colours record the values.
7. Cut out the area of the control strip with a pair of scissors and include with the report.
8. Calculate the Ink Trap, Dot Gain and Print Contrast with your findings.
9. Conduct a five point dot gain profile for the process colour densities



Results 

Ink Trap

K,C,MY – Ink Trap Sequence
	Over Print Colour
	Overprint Value*
	Ink Trap
	

	Red      (M+Y)
	2.05
	66%
	66% of Magenta ink traps on Yellow to create Red

	Green   (C+Y)
	2.20
	78%
	78% of Cyan ink traps on Yellow to create Green

	Blue     (C+M)
	2.15
	73%
	73% f Cyan ink traps on Magenta to create Blue


*for ideal ink trap (overprint values estimated)
Dot Gain
	
	Cyan
	Magenta
	Yellow
	Black

	25%
	29.46
	15.32
	13.90
	27.37

	50%
	28.22
	15.17
	14.02
	29.66

	75%
	17.18
	9.65
	9.62
	17.37



Print Contrast
	Process Colour
	Print Contrast

	Cyan
	32.12

	Magenta
	45.80

	Yellow
	39.05

	Black
	37.11





Chart 1: Four – Colour Dot Gain Profile

Discussion
Ink Trap 
Ink Trap is the ability for a second layer of ink to print on a previously layed down ink to create an overprint. This test the over print colours were Red (Magenta + Yellow), Green (Cyan + Yellow), and Blue (Cyan +Magenta). The ink trap rely’s on the order or sequence in which the process colours are printed for this test the sequence was K, C, M, Y Black being the last ink to be printed. The ink trap values for the overprint’s in this test were Red at 68%, Green at 78%, and Blue at 73%. According to published information the overprint percentages should be Red at 70%, Green at 80%, and Blue at 75%. (Breede 1999)
Dot Gain
It monitors the way the dot is reproduced. As the image progresses through the reproduction process from film to plate, plate to blanket and finally blanket to paper, the size of the dot changes (cofomegra). For this test we look at the 50% tint measurement because that is where the most dot gain is said to appear. This is confirmed on the graph as it is the highest point from the first measurement of density. The graph shows that the black ink had a substantial drop in density at the 50% tint.
Print Contrast
Print Contrast measures the ability of the print process to hold detail in the shadow detail values (cofomegra). 40% Black, 36% Cyan, 36% Magenta, and 30% Yellow are accepted values for the process colours. The results show that the print contrast is much higher or lower than these standards. Black at 37.11, Cyan at 32.12%, Magenta at 45.80%, and Yellow at 39.05%. These values are in a +/- 10 range so decent contrast between the image and substrate can still be achieved.

Recommendations

Printability
The collaboration of the prepress department and the press room can help compensate for problems that appear on press. Problems like Dot gain, can be resolved with prepress Programs such as Photoshop, and proper colour space conversion (PrePressure, 2010).
Ink Trap
Ink Trap is closely related to the density of the ink films involved. One thing that must be considered is not to play too much with the amount of ink as if you reduce the density to much you will loose colour and contrast in your print. What should also be taken into consideration is the ink lay down sequence; you want the ink with the highest ink tack to be laid down first, as it will accept another ink on top much easier. 

Print Contrast
Print Contrast is inversely proportional to the Dot Gain (cofomegra). So when the Dot gain is decreased then the Print Contrast will increase and in turn increase the quality of the print. 

Dot gain
Dot gain is the apparent increase in the halftone dot as it moves from plate to sheet. Having no dot gain is not as advantageous as having a little. Using characteristic curves like the 5 point curve used for this test we the press man can have an assumption of what the press will yield and be able to communicate with the prepress about what tolerances to set on any prepress programs as to not diminish dot gain too much (cofomegra). 

End Use 
The goal of this test was to understand how the different pint characteristics work together. If the press operator can use the data calculated from each of the 3 areas of focus, Dot Gain, Print Contrast, and Ink Trap, they can more readily solve problems that may appear during a press run. The ability to find proper tolerances and expected characteristics of the ink and substrate combinations will help insure that the client gets a quality job, the press meets standards and the company can make money.
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Four-Colour Dot Gain Profile
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