Which parameters and variables influence dot gain on a printing press?

The parameters and variables that influence dot gain (or tone value increase, TVI) on a printing press are
numerous and can be broadly categorized into mechanical, material, and optical factors.' Dot gain is the
phenomenon where the size of the halftone dots increases from the digital file or printing plate to the final
printed substrate, making the image appear darker.?

Here are the key influencing factors:

& Mechanical/Press Variables

These relate to the setup and operation of the printing press itself:

e Printing Pressure: This is one of the most critical factors.? Excessive pressure between the printing plate,
blanket (in offset printing), and substrate forces the ink dot to flatten and spread, significantly
increasing dot gain.* This effect is often called "mechanical dot gain."

e Ink Transfer Components:
o Blanket/Plate Properties: The hardness, thickness, and condition of the blanket (offset) or plate
material (flexo) can affect how much the dot is compressed.° Worn or improperly packed
blankets/plates increase gain.

o Anilox Roll (Flexography): The cell volume and line screen of the anilox roll dictate the amount of
ink transferred.® Too high a volume or too low a line screen delivers excess ink, leading to dot gain.’

o Mounting Tape (Flexography): Incorrect thickness or softness of the mounting tape can increase
effective pressure and dot gain.
® PressSpeed: Higher press speeds can sometimes increase dot gain as the faster transfer rate can cause

the ink to spread more readily before settling.?

® Press Condition/Wear: Worn or damaged rollers, gears, or cylinders can lead to inconsistent pressure,
which in turn causes uncontrolled dot gain (e.g., slur or doubling).’

Material/Consumable Variables

These relate to the substances used in the printing process:

e Substrate (Paper) Properties: The type of paper is a major factor:
o Absorbency/Porosity: Uncoated and more absorbent papers (like newsprint) allow the liquid ink
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vehicle to wick further into the fibers, causing the pigmented area to spread and resulting in higher
dot gain."

o Smoothness/Coating: Coated papers have a smoother, less porous surface, which restricts ink
spread and results in lower dot gain."”

e Ink Properties:
o Viscosity and Tack: Lower viscosity (thinner) ink is more fluid and tends to spread more easily,

increasing dot gain."” Higher viscosity ink resists flow better.”

o InkColor: Dot gain can vary slightly between the process colors (Cyan, Magenta, Yellow, Black) due
to differences in pigment and formulation.™

o InkFilm Thickness (Density): Higher ink density (more ink applied) generally corresponds to higher
dot gain.
o Fountain Solution (Offset): An incorrect balance of water and ink can lead to ink emulsification or
scumming, contributing to dot spread and gain.

+# Optical and Prepress Variables

These influence how the dot is created and how it is perceived:

e Screen Ruling (LPI): Finer screen rulings (higher LPI) have dots with smaller spaces between them,
making it easier for ink diffusion to cause adjacent dots to merge (dot bridging), which results in higher

dot gain.”

e Dot Shape: The shape of the halftone dot (e.g., round, elliptical, square) can affect its perimeter-to-area
ratio, which influences the maximum possible dot gain.™

e Plate Imaging/Platemaking:
o Exposure: Non-linear exposure in Computer-to-Plate (CTP) systems or during film exposure can

cause the dot size on the plate to be slightly larger or smaller than intended.”
o Chemistry: The age and concentration of plate developing chemistry can also affect dot size.™

e Optical Dot Gain (Yule-Nielsen Effect): This is a perceptual effect, not a physical change in dot size."
Light striking the substrate is scattered internally by the paper fibers, causing the light to be partially
absorbed under the edge of the ink dot. This makes the dot appear larger and the overall tone darker to
the eye and measuring devices. This effect is increased by less opaque papers with high light
scattering.*®
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Dot gain is inevitable in printing, and prepress processes use Dot Gain Compensation (DGC) curves to
deliberately reduce the dot size on the plate to counteract the expected gain on the press, ensuring the final
printed tone matches the original digital value.”
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