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How does ink '
Absorptior

Absorption of c
into the substra
Evaporation of ¢

Reaction of ink to en
(visible, UV, LED, time,
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Sometimes, a combination of all tt
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Absorption

Absorption depends upon substrate structure,
treatment, viscosity of ink, fluid dynamics, etc..
Leaves solids on surface




Evaporation

Evaporation of the carrier will be conducted by
means of air, heated air, or other means to remove
volatile components of the ink, leaving the solids on
the surface. This will be influenced by the
evaporation rate of the components, the speed of the
press, and temperature/humidity conditions,

And don’t forget that these
components have to be
efficiently removed from the
surface.
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Evaporation

Consider a conve
not soluble 1n pu
solution. The ad
and when the 1ink
reverts to an 1nsol

R-COOH + OH® & R-COO® + H,0




Reaction

In some cases, the ink can be applied to the
substrate and be reacted in a way to solidify the ink
on the surface. Absorption or evaporation not
necessary. This can be done by crosslinking the
polymer backbone to form the solid surface.

UV and UV/LED are common, but visible light can
also be used, as well as electron beam. Could also
be precipitation of resins due to exposure to moisture
In Heatset.
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Some ink type
such as wate
water carrier

a curing proce
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Dry Rate / Cure Rate Testing

Many ways to measure dry rate and/or cure rate
Manual, Mechanical, DSC, Moisture testing, MEK
rub, KMnO4, etc




High humidity

Low
temperature

Moisture film on the ink surface retards
oxygen penetration. Each 10% increase in

relative humidity above 60% roughly doubles

the drying time for some ink formulations.
Above 80% RH, some inks may not dry
reliably at all.

Oxidative polymerisation is temperature-

dependent, the reaction rate approximately

doubles with every 10°C increase in
temperature. A press room at 18°C dries
much more slowly than one at 28°C.

"
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In humid conditions (especially June-
September in Mumbai): reduce pile
quantity, use inks with higher drier
content or humidity-resistant
formulations. Do not attempt to
laminate or UV coat until drying is
confirmed by rub test.

Maintain press room temperature
above 20°C. In cold press rooms (air-
conditioned below 20°C), use inks
with faster drying drier systems or
increase drier concentration.
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Excessive ink
coverage (high
TiC)

Coated paper
substrate

NAPIM SUMMER COURSE

Thick ink films (from heavy coverage or high
TIC) require oxygen to diffuse further into the
film to achieve through-cure. Films above 3-4
microns dry significantly more slowly than
standard thin films.

Coated paper's sealed surface prevents ink
vehicle from absorbing into the substrate,
more vehicle remains on the surface and
drying relies entirely on oxidative curing
rather than the partial absorption mechanism
that accelerates setting on uncoated stock.

Manage TIC within substrate limits
coverage is unavoidable, reduce pile
height and extend drying time before
finishing.

Accept longer drying times on coated
stock. Use IR delivery dryers. Ensure
press room ventilation is adequate to
supply oxygen to the delivery pile.




+~ Raw Materials

* Photoinitiator B

Curable Formulations

* Formulating and Testing
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RE UV/EB USE IN PACKAGING

« Inks, Coatings,
Silicone Rele

* All Printing
» Offset, Fle

» Food and Nc

 Substrates:

* Porous subs
« Paper and bc

* Non-porous substr:

* Flexible and rigid plastics

« Metallized foils
 Aluminum and can stock
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* Adhesion to substrat |
* Optics (Color, Gloss,

* Functional
- Resistance to Abrasio
- Resistance to Environ
- Slip/Friction Aspects

——
* Performance
- Dry Speed
- Resolubility
- Stability

- Other (foaming, pinholing, etc.) Y solds

Conventional Ink UV Gurable Ink EB Curable Ink




Using UV energy, visible light, or
high energy electrons as opposed
to thermal, evaporative, or
oxidative (air-dry) cure to form a
coating, film or ink

Types of energy used for energy
curing:
Ultra Violet (UV): 200 - 400 nm

Visible light: typically 380 - 450 nm
Electron beam: high energy electrons

WL

Resin Formulation
Substrate

|

Crosslinked Polymer Network

Substrate
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Why is Energy Cure

component Solvent Inks Water Inks Oxidative UV /EB

Color Pigments Pigments Pigments Pigments
i Solvent soluble Emulsion
Binder solid polymer  Polymers, plus alkyds, etc.  Reactive Oligomer
. solvents (toluene,
Diluent alcohol, acetate) Water oil Monomer
Waxes, Waxes, Waxes, Waxes,

Additives surfactants, etc  surfactants, etc  surfactants, etc  surfactants, etc

Photoinitiators

Cata|y5t None None * Oxygen (Not needed EB)
i Base (ammonia,
Neutralizer None amine, etc.) None None *

‘v
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Versus Water Inks

* Water-based inks ust
dispersed or formec

» Most water-based i
styrene/acrylics, SB
* Polyacrylic acid is ur
(pH adjuster) is adde
resoluble.

* That is why pH is so important in water inks!

17
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Dry Film Formation
Conventional Drying Stage

Solvent Removal
Cure Coalescence
Wet Application Heat/Forced Air
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1. Ink before 2. UV light exciting 3. Chain reaction begins.
UV light energy. photoinitiator and Components are attracted to
creating "free radicals." free radicals. Note new
position of free radicals.

S
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4. Reaction continues or "propogates;" 5. Completed chemical reaction.
the chemical bonding is called Note strong chemical network.
polymerization.

Sybstrate
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 Productivity, Produc

- Seconds to cure vs. minu

e Lower Overall Cos
- 100% solids, cure speed,

« Single component

- Eliminates mixing errors

« Regulatory Concern
- Avoid solvent use in most cz

« Smaller equipment foc
- Less floor space needed

« Energy costs
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* Improved prop

landfill

URE? napim

« Reduced or no hazz
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+ Reduced
* Ability to “cor
* Low temperature

e End result: Increased Producti\
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» Additional capita
 Retrofitting i
lamps (espec
* EB is expensi

* Inks and coatin

* Cost may be o
superior appea

* Re-training of press operz
e UV/EB inks perform differentl

* Regulatory issues with monomers and Pl’s
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* Types of Chemistry

Free Radical
* Polymerization
 Acrylate double

Cationic

* Polymerization t
* Cycloaliphatic epo
* Not widely used
* Metal deco is excef
* More expensive, and 7
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© Chemistry :

* Photoin

e Free rad
reaction

* Electrons bre
photoinitiator is

* Free radicals react witl
reaction and polymerizatic

>Skip to 34
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VE DOUBLE BONDS
'HEMISTRY
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FREE RADICAL CURING
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Oligomer Multifunctional Monofunctional
Monomers Monomers
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INHIBITION OF

e 500-1000
* Quinone

* Oxygenateo

» Generally no effect

* May impact labeling
* New GHS regulations
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J vs. CONVERSION

Adequate cure

e Cured state (% c
the required pro

» Tack free state (
* Specified solvent

« Scratch and/or abrasion

« Analytical techniques (extractable
« FTIR/LC/GC-MS : Food packaging (migratio
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DN vs. CONVERSION

100% conversio

« Complete con

* Generally not ¢

e Vitrification limits

* Crosslinking or hinders mobility
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e Introduction tc
« Basics of Energ

 Raw Materials

* Photoinitiator Be

* Interactions of Lamp
Formulations

* Formulating and Testing
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Ink Composition Nomenclature

Component Inks UV Inks
Color Pigment Pigment
Vehicle Polymer Oligomer
Diluent Water, Monomer
Solvent
Additives Waxes, Waxes,
Surfactants Surfactants
Catalyst None Photoinitiator
Neutralizer Ammonia, None

Amine




		Component

		 Inks

		UV Inks



		Color

		Pigment

		Pigment



		Vehicle

		Polymer

		Oligomer



		Diluent

		Water, Solvent

		Monomer



		Additives

		Waxes, Surfactants

		Waxes, Surfactants



		Catalyst

		None

		Photoinitiator



		Neutralizer

		Ammonia, Amine

		None
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. RADICAL CURING FORMULATION

Acrylated Oligome
basic coating prc

Monofunctional Mc
viscosity re

Multifunctional Mo
viscosity red
crosslinking

Additives |
performance fine tuning

Photoinitiator Package
radical generation
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Acrylated Oligomer
basic coating prop

Monofunctional
viscosity reductio

Multifunctional Mo
viscosity reduction

Additives |
performance fine tuning
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Functionality range

Oligomer additives can affe
labeling:
« Catalysts, inhibitors
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& SAFETY

Avoid skin
Wear appropria
- Safety glasses

e Gloves
e Lab coats
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(Meth)Acrylated

Epoxies

Aliphatic Urethanes

Aromatic Urethanes

Polyesters

Specialty Polyesters

Amines

Acrylics

napim [NAPIM SUMMER COURSE]

OLIGOMERS

Characteristics

Economical, fast curing, hard, solvent resistance;
BPA issue

Flexible, tough, non-yellowing, best weathering
properties

Flexible, tough, lower cost than aliphatic urethanes

Good pigment wetting properties, lower viscosities,
good printing properties

Good adhesion, special applications

Faster cure speed; mitigate oxygen inhibition

Good weathering; low shrinkage
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YYLATED EPOXY OLIGOMER

Q QH GHs @H Q
CH,=CH-C-0-CH,—CH-CH,—O C O-CH,—CH-CH,—O-C—CH=CH,
CHs
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DXY OLIGOMERS

Basic BPA Epox

Economical

Very fast cure
Poor pigment
Good hardnes

Excellent solve
High tensile stre
Moderate shrinks

High viscosity L

Low oxygen inhibition

OH groups available for ado
BPA derived
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Y OLIGOMERS

* Improved Pigme
Slower Cure Spee
Less Solvent Resi
Higher Cost

BPA derived
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ATED EPOXY OLIGOMERS

Epoxidized QOils

* Relatively low

* Good flow anc

* Improved flexib

» Slower cure
 Softer ink film

* No BPA impurities




In Litho Inks |

Lower cost
Higher ink t

Lower ink

Narrow ink-water bz

BPA limits use in food packaging

NAPIM SUMMER COURSE
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)OXY OLIGOMERS

In Overprint Var

* Oligomer of ch
* BPA impuri

Economical
Excellent reactivit

Hardness

Chemical and solvent resistance
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ED POLYESTER OLIGOMER

i Mot i
(CH,—CH—C—0),—R—0—C—R'-C—0—R—(0—C—CH=CH,),

Reaction proc

Polyols include: e

Organic acids include: " |

Can be designed for food packaging
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.ATED POLYESTER OLIGOMERS

Viscosity rang

Moderate to hig
Moderate to very

2 - 6 functional
300 - 3000 MW
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TED) POLYESTER OLIGOMERS

« Acrylated

|
« Non-acryla
» Adhesion pri
 Formulation e

* BPA impurities MAY be prese

» Confirm with supplier
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OLYESTER OLIGOMERS

 Chlorine u
chlorinated v

* Acidic
* Non-acrylate functlona

« Adhesion to polyolefins and Ir
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TED) POLYESTER OLIGOMERS

Ink-water ba
Printability _
Adhesion to non-pora

Food packaging compliance
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AETHANE OLIGOMERS

i i
CH,=CH—-C—O0—R—0—C—NH-C

CH, CH,

9 Q Q 9
HQQNH—CO—R'OC—NHQCHZ—NH—C—O—R—OC—CH—CH2
CHy~ "CH; CHs™ CHs
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ETHANE OLIGOMERS

T i ] T I I
CH2=CH—C—O—R—O—C—NH@NH—C—O—R‘—O—C—NH@NH—C—O—R—O—C—CH=CH2
CHs CHs

Reaction p

TDI, typical diis
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RETHANE OLIGOMERS

Properties of

Polyol type
Diisocyanate typ
Functionality
MW distribution
Urethane content
HAA type

Inhibitor (MEHQ/HQ labeling) .
Catalyst (tin types regulated) Flexib
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= THANE OLIGOMERS

In Litho Ink

* Multi-functiona
Enhance reactivity
Increase hardness |
Improve chemical and solvent _
Can be designed for food packaging compllance




OLIGOMER PERFORNM
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Oligomer

Flexibility

Hard";;ess Outdoor resistance
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Oligo EROXY,

Flexibility

Hardﬁess Outdoor resistance




OLIGOMER PERFORI

Oligomer

Flexibility

Hardness

“
“
*

*
*
*
*
*
*
*
“
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Pallyelstel

Out&oo rsistance
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ACRYLATED AMIN .

1o

CH=CH—C—0—(CHz)g=0—C—CH,—CH,—N
CH;

|
CHs

Useful in OPVs




VIINE OLIGOMERS

Avoid use with .

Useful in UV LED cure to r
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4|:~CH2—C|)H—CH2—(|3H—CH2—(|3H%
n

97 A L
i 7 7
R CH, R

Acrylated Acrylic
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| D) ACRYLIC OLIGOMERS

* Free radical-
(BA, AA),

* Broad rang
* Tg: sub
« Soft and"
* Good to €

 Two Types
* Acrylated
* Improve adhe
* Non-acrylated
 Detract from cure speed ——
* Improve adhesion (reduce shrlnkage)
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ACRYLIC OLIGOMERS

In Litho Inks

* Generally good
* Functionalit
and adhesic

* Limited use due to n

« Some types meet food packas
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-ACRYLATED OLIGOMERS

Increase ¢

Possible to mee |
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| L CURING FORMULATION

Acrylated Oligome
basic coating
Monofunctional
viscosit
Multifunctional
viscosity
Additives
performance fir
Photoinitiator Pack:
radical generation
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Polymerizable
» Acrylatec

Solvent
Water




Properties vs.

» Rate and Crosslink D
with Monomer Func

Mono < di < tri < te

* Conversion Decreases
Functionality
Mono > di > tri > tetra

* Viscosity Generally Increase:
Functionality




e Formulatio
e Cure Speed

e Volatility & O
e Stability
e Color

« Regulatory Constraints
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 May cause s

« Rarely used in’

* Increased labeling due

NAPIM SUMMER COURSE
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LECTION

Difunctionals
* Improve
. Providej
* Reduce

* Propoxylz
wetting a

* Some are f

« Aggressive mon
plates (HDDA not L




Difunctional Mo

’

napim

ONOMERS

Tripropylene Glycc |
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SELECTIO

or OTA-480)
» Ethoxylates impro
* Increase cure speed

 Typically higher in v
viscosity

» Easier to meet food pack:

Y

napim

N
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UV-Cured Film Prop

Property
Tensile Streng
Elongation
Hardness

Flexibility
I

Impact Resistance

b

Abrasion Resistance k

NAPIM SUMMER COURSE
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SPECIFIC TO LITHOGRAPHY

e Pigment wetting

« Water balance
* GPTA

» Food packaging
* DPHA, alkoxy

« Use monofunct
HDDA) with cau
» Excessive mono
« Monomers are typ
* Viscosity reduction is le

» Use higher viscosity reac

bisphenol A or DITMPTA
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CAL CURING FORMULATION

Acrylated Oligomer(s)
basic coating prope

Monofunctional Mo
viscosity redt
Multifunctional Monc
viscosity redu
Additives
performance fine tu
Photoinitiator Package
radical generation
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‘ NG ENERGY CURABLE SYSTEMS

ALL COMPC

Photoiniti:

Concentration |




Additives & Pigmen .-

e Pigments
— inorganic
— organic
— fluorescent
e Fillers
- CaCoO,

- BaSO,
— talc
— clays
e Defoamers
— silicones
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« Basics of E

* Raw Mate

* Photoinitia

* Interactions
Formulations

* Formulating and Te
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C ICAL CURING FORMULATION

Acrylated Oligomer
basic coating prc

Monofunctional Mc

crosslinking
Additives
performance fine tu
Photoinitiator Package
radical generation
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'ORS: TERMS/GLOSSARY

A

(pronounced “lamb
max”)

max

Absorbance

Transmission

Photon

Free Radical
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HOTOINITIATIORS NECESSARY

Role of PI

* Absorb UV lig
* React with ma

Pls absorb UV lig

Match PI A, with

Only reacts with UV-Vis e

* Thermally stable
* Long pot life/shelf life
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ADICAL POLYMERIZATION

Free Rac

Initiatio

Photoinitiat

> UV polymerization i

shadowed areas will not c
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A DICAL POLYMERIZATION

Free Radical Forma

e System is irradia
the incoming e
» Photoinitiator fo
 Number of free ra
Initiation Process

e A free radical then comk

radical that is the active spe«




NAPIM SUMMER COURSE

ADICAL POLYMERIZATION

Also referred to as a chain reaction




napim
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\L POLYMERIZATION

Termination Process

* Two radicals (act
combine and t

e If Pl concentratio
contribute to a
* A high terminatio
* Lower moleculzc
e Poorer physical pr
marring, pob




Oxygen Inhibition (Ir

Reactions of Oxygen in

Air contains 21% Oxyge
Causes Problems
- Tacky surfaces
- Reduced coating
properties

. ‘-‘ I\I. ’

napim [NAPIM SUMMER COURSE|

DICAL POLYMERIZATION
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ICAL POLYMERIZATION

Oxygen Inhibitic
Certain structura
Lower weight per
Increased viscosit
Increased coating ti
Decreased distance frc
Increased exposure time =i
Higher Pl concentration = more

Shorter wavelengths (UVC) = more absor
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| TIATOR BASICS

Photoinitiator Classe

* Photocleavage (u
- o-cleavage Pl - Abso

polymerization.

* Photoabstraction (k
- Hydrogen abstractic

molecule (photoact

Amine synergist (photoa
to produce the radicals wt

Photoinitiator, photosensitizer, a
used interchangeably even though
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ATOR BASICS

Photocleavage

uv
photons




ATOR BASICS

Photoabstraction

The excited molecule abst
from another molecule (amine
ethers are OK t00).

NAPIM SUMMER COURSE
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Sensitization
e Some photoinit
absorb light di
a second mole
radical.

e The additional
molecule is calle
Photoactivator.

* In this process, light
absorbed by the sensit
molecule

e Energy is then transferred to
initiating molecule
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 Absorption characte
.
* Pigmentation

* SPeEt PHOTOINITIATOR

> Oxygen inhibitio SELECTION CRITERIA
» Weatherability (

* Yellowing upon ct

» Handling (solid vs.

* Migration of unreact

* Toxicity
* Food packaging approval

e Cost




* Introduction t
 Basics of E

* Raw Mate

* Photoinitiat

* Interactions
Formulations

* Formulating and Te
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PES & AUXILIARY EQUIPMENT

* UV LAMPS
- Standard Merc
- Doped Mercury
- UV LED Bulbs

- Filters, Reflector
irradiance that rec

* ELECTRON BEAM
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| Wavelength
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Ultraviolet Light IibI"(.a Infra-red radiation
- ight

I

200nm 400nm 760nm 1,000,000nm
_ e ‘ Wavelength
(nanometers)
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:CTRUM CLASSIFICATION

The UV re
100-400 n

« UVC(100-280 nm)
» Short Wavelengths — Surfac
* Important for Mitigating Oxygen
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ACTIONS WITH COATINGS

100 - 280
nm

UVv-C

Substrate

- Different parts of the UV spectrum will penetrat

* The right photoinitiator(s) will initiate the reaction in the

» EB does not need a photoinitiator
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ONG WAVELENGTH LAMPS

> Do not produce ozon
= No exhaust needed
= Easier retrofits

© Less investment
= Reduced number
= Lower energy cost

© Generate less heat
= Easier to print hea

- Doped with iron to
= Reduces lamp life

= |ncreases irradiance at s
>2.41 watts/cm? doped vs. 1.6

» Highly functional inks and coa

» Photoinitiators that absorb at higher
= More expensive

= Color Issues
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e UV LED is displacing HUV a
sheetfed offset presses (
Hg lamp in delivery to c
385-390 nm wavelength
Optical focusing is need

Similar value proposition
Much easier to retrofit (1 d
No exhaust: no cleaning of I
Less energy to operate; less C
Faster make-ready uses less ink

Less heat output for plastic substrate:
migration. Can use thinner, less expen

Better through cure = better adhesion

No/minimal lamp degradation = better quality control; poss f food packaging
applications

Long lamp lifetimes saves on lamp replacement costs
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» Disadvantages ‘I
Yellowing issues i
Photoinitiators a

Need better phot

. i
Surface cure is lac
Improved inks for s

* Multiple suppliers in t
- Air Motion Systems
- Benford
- GEW
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P AND PHOTOINITIATOR SELECTION

» Different UV Ial

* It is essential to
of the lamp




Mercury Lamp Output

("H" bulb)

NAPIM SUMMER COURSE

More energy at

shorter wavelengths

Some energy at
longer wavelengths

A

Additive Mercury Lamp Output
("D" bulb)

More energy at
longer wavelengths

A

N

Less energy at shorter
wavelengths

e S

200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450




Chart3

		200

		201

		202

		203

		204

		205

		206

		207

		208

		209

		210

		211

		212

		213

		214

		215

		216

		217

		218

		219

		220

		221

		222

		223

		224

		225

		226

		227

		228

		229

		230

		231

		232

		233

		234

		235

		236

		237

		238

		239

		240

		241

		242

		243

		244

		245

		246

		247

		248

		249

		250

		251

		252

		253

		254

		255

		256

		257

		258

		259

		260

		261

		262

		263

		264

		265

		266

		267

		268

		269

		270

		271

		272

		273

		274

		275

		276

		277

		278

		279

		280

		281

		282

		283

		284

		285

		286

		287

		288

		289

		290

		291

		292

		293

		294

		295

		296

		297

		298

		299

		300

		301

		302

		303

		304

		305

		306

		307

		308

		309

		310

		311

		312

		313

		314

		315

		316

		317

		318

		319

		320

		321

		322

		323

		324

		325

		326

		327

		328

		329

		330

		331

		332

		333

		334

		335

		336

		337

		338

		339

		340

		341

		342

		343

		344

		345

		346

		347

		348

		349

		350

		351

		352

		353

		354

		355

		356

		357

		358

		359

		360

		361

		362

		363

		364

		365

		366

		367

		368

		369

		370

		371

		372

		373

		374

		375

		376

		377

		378

		379

		380

		381

		382

		383

		384

		385

		386

		387

		388

		389

		390

		391

		392

		393

		394

		395

		396

		397

		398

		399

		400

		401

		402

		403

		404

		405

		406

		407

		408

		409

		410

		411

		412

		413

		414

		415

		416

		417

		418

		419

		420

		421

		422

		423

		424

		425

		426

		427

		428

		429

		430

		431

		432

		433

		434

		435

		436

		437

		438

		439

		440

		441

		442

		443

		444

		445

		446

		447

		448

		449

		450



More energy at shorter wavelengths

Some energy at longer wavelengths

H bulb

Mercury Lamp Output
( "H" bulb)
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Bulb Output

				watts/in

		wavelength		H bulb		D bulb		V bulb

		200		1.0		0.8		0.1

		201		1.0		0.8		0.1

		202		1.0		0.8		0.1

		203		1.0		0.8		0.1

		204		1.0		0.8		0.1

		205		1.0		0.8		0.1

		206		1.0		0.8		0.1

		207		1.0		0.8		0.1

		208		1.0		0.8		0.1

		209		1.0		0.8		0.1

		210		3.6		1.1		0.2

		211		3.6		1.1		0.2

		212		3.6		1.1		0.2

		213		3.6		1.1		0.2

		214		3.6		1.1		0.2

		215		3.6		1.1		0.2

		216		3.6		1.1		0.2

		217		3.6		1.1		0.2

		218		3.6		1.1		0.2

		219		3.6		1.1		0.2

		220		6.0		1.0		0.3

		221		6.0		1.0		0.3

		222		6.0		1.0		0.3

		223		6.0		1.0		0.3

		224		6.0		1.0		0.3

		225		6.0		1.0		0.3

		226		6.0		1.0		0.3

		227		6.0		1.0		0.3

		228		6.0		1.0		0.3

		229		6.0		1.0		0.3

		230		4.0		1.0		0.4

		231		4.0		1.0		0.4

		232		4.0		1.0		0.4

		233		4.0		1.0		0.4

		234		4.0		1.0		0.4

		235		4.0		1.0		0.4

		236		4.0		1.0		0.4

		237		4.0		1.0		0.4

		238		4.0		1.0		0.4

		239		4.0		1.0		0.4

		240		2.9		2.1		0.8

		241		2.9		2.1		0.8

		242		2.9		2.1		0.8

		243		2.9		2.1		0.8

		244		2.9		2.1		0.8

		245		2.9		2.1		0.8

		246		2.9		2.1		0.8

		247		2.9		2.1		0.8

		248		2.9		2.1		0.8

		249		2.9		2.1		0.8

		250		9.1		3.3		1.0

		251		9.1		3.3		1.0

		252		9.1		3.3		1.0

		253		9.1		3.3		1.0

		254		9.1		3.3		1.0

		255		9.1		3.3		1.0

		256		9.1		3.3		1.0

		257		9.1		3.3		1.0

		258		9.1		3.3		1.0

		259		9.1		3.3		1.0

		260		7.5		2.8		1.1

		261		7.5		2.8		1.1

		262		7.5		2.8		1.1

		263		7.5		2.8		1.1

		264		7.5		2.8		1.1

		265		7.5		2.8		1.1

		266		7.5		2.8		1.1

		267		7.5		2.8		1.1

		268		7.5		2.8		1.1

		269		7.5		2.8		1.1

		270		3.2		3.8		1.0

		271		3.2		3.8		1.0

		272		3.2		3.8		1.0

		273		3.2		3.8		1.0

		274		3.2		3.8		1.0

		275		3.2		3.8		1.0

		276		3.2		3.8		1.0

		277		3.2		3.8		1.0

		278		3.2		3.8		1.0

		279		3.2		3.8		1.0

		280		3.0		2.0		2.2

		281		3.0		2.0		2.2

		282		3.0		2.0		2.2

		283		3.0		2.0		2.2

		284		3.0		2.0		2.2

		285		3.0		2.0		2.2

		286		3.0		2.0		2.2

		287		3.0		2.0		2.2

		288		3.0		2.0		2.2

		289		3.0		2.0		2.2

		290		4.1		5.2		4.1

		291		4.1		5.2		4.1

		292		4.1		5.2		4.1

		293		4.1		5.2		4.1

		294		4.1		5.2		4.1

		295		4.1		5.2		4.1

		296		4.1		5.2		4.1

		297		4.1		5.2		4.1

		298		4.1		5.2		4.1

		299		4.1		5.2		4.1

		300		5.0		5.1		1.1

		301		5.0		5.1		1.1

		302		5.0		5.1		1.1

		303		5.0		5.1		1.1

		304		5.0		5.1		1.1

		305		5.0		5.1		1.1

		306		5.0		5.1		1.1

		307		5.0		5.1		1.1

		308		5.0		5.1		1.1

		309		5.0		5.1		1.1

		310		10.1		4.8		1.2

		311		10.1		4.8		1.2

		312		10.1		4.8		1.2

		313		10.1		4.8		1.2

		314		10.1		4.8		1.2

		315		10.1		4.8		1.2

		316		10.1		4.8		1.2

		317		10.1		4.8		1.2

		318		10.1		4.8		1.2

		319		10.1		4.8		1.2

		320		1.0		3.1		1.6

		321		1.0		3.1		1.6

		322		1.0		3.1		1.6

		323		1.0		3.1		1.6

		324		1.0		3.1		1.6

		325		1.0		3.1		1.6

		326		1.0		3.1		1.6

		327		1.0		3.1		1.6

		328		1.0		3.1		1.6

		329		1.0		3.1		1.6

		330		2.1		2.9		2.1

		331		2.1		2.9		2.1

		332		2.1		2.9		2.1

		333		2.1		2.9		2.1

		334		2.1		2.9		2.1

		335		2.1		2.9		2.1

		336		2.1		2.9		2.1

		337		2.1		2.9		2.1

		338		2.1		2.9		2.1

		339		2.1		2.9		2.1

		340		0.5		5.8		2.8

		341		0.5		5.8		2.8

		342		0.5		5.8		2.8

		343		0.5		5.8		2.8

		344		0.5		5.8		2.8

		345		0.5		5.8		2.8

		346		0.5		5.8		2.8

		347		0.5		5.8		2.8

		348		0.5		5.8		2.8

		349		0.5		5.8		2.8

		350		0.6		11.3		3.2

		351		0.6		11.3		3.2

		352		0.6		11.3		3.2

		353		0.6		11.3		3.2

		354		0.6		11.3		3.2

		355		0.6		11.3		3.2

		356		0.6		11.3		3.2

		357		0.6		11.3		3.2

		358		0.6		11.3		3.2

		359		0.6		11.3		3.2

		360		16.8		13.8		5.0

		361		16.8		13.8		5.0

		362		16.8		13.8		5.0

		363		16.8		13.8		5.0

		364		16.8		13.8		5.0

		365		16.8		13.8		5.0

		366		16.8		13.8		5.0

		367		16.8		13.8		5.0

		368		16.8		13.8		5.0

		369		16.8		13.8		5.0

		370		1.1		17.5		4.1

		371		1.1		17.5		4.1

		372		1.1		17.5		4.1

		373		1.1		17.5		4.1

		374		1.1		17.5		4.1

		375		1.1		17.5		4.1

		376		1.1		17.5		4.1

		377		1.1		17.5		4.1

		378		1.1		17.5		4.1

		379		1.1		17.5		4.1

		380		0.8		16.8		4.2

		381		0.8		16.8		4.2

		382		0.8		16.8		4.2

		383		0.8		16.8		4.2

		384		0.8		16.8		4.2

		385		0.8		16.8		4.2

		386		0.8		16.8		4.2

		387		0.8		16.8		4.2

		388		0.8		16.8		4.2

		389		0.8		16.8		4.2

		390		0.7		6.0		5.1

		391		0.7		6.0		5.1

		392		0.7		6.0		5.1

		393		0.7		6.0		5.1

		394		0.7		6.0		5.1

		395		0.7		6.0		5.1

		396		0.7		6.0		5.1

		397		0.7		6.0		5.1

		398		0.7		6.0		5.1

		399		0.7		6.0		5.1

		400		7.3		7.2		20.1

		401		7.3		7.2		20.1

		402		7.3		7.2		20.1

		403		7.3		7.2		20.1

		404		7.3		7.2		20.1

		405		7.3		7.2		20.1

		406		7.3		7.2		20.1

		407		7.3		7.2		20.1

		408		7.3		7.2		20.1

		409		7.3		7.2		20.1

		410		1.0		5.0		22.8

		411		1.0		5.0		22.8

		412		1.0		5.0		22.8

		413		1.0		5.0		22.8

		414		1.0		5.0		22.8

		415		1.0		5.0		22.8

		416		1.0		5.0		22.8

		417		1.0		5.0		22.8

		418		1.0		5.0		22.8

		419		1.0		5.0		22.8

		420		1.1		7.2		12.1

		421		1.1		7.2		12.1

		422		1.1		7.2		12.1

		423		1.1		7.2		12.1

		424		1.1		7.2		12.1

		425		1.1		7.2		12.1

		426		1.1		7.2		12.1

		427		1.1		7.2		12.1

		428		1.1		7.2		12.1

		429		1.1		7.2		12.1

		430		12.0		9.8		7.0

		431		12.0		9.8		7.0

		432		12.0		9.8		7.0

		433		12.0		9.8		7.0

		434		12.0		9.8		7.0

		435		12.0		9.8		7.0

		436		12.0		9.8		7.0

		437		12.0		9.8		7.0

		438		12.0		9.8		7.0

		439		12.0		9.8		7.0

		440		1.0		5.0		5.0

		441		1.0		5.0		5.0

		442		1.0		5.0		5.0

		443		1.0		5.0		5.0

		444		1.0		5.0		5.0

		445		1.0		5.0		5.0

		446		1.0		5.0		5.0

		447		1.0		5.0		5.0

		448		1.0		5.0		5.0

		449		1.0		5.0		5.0

		450		1.0		5.0		5.0
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More energy at shorter wavelengths

Some energy at longer wavelengths

H bulb

Mercury Lamp Output
(Fusion "H" bulb)



Photoinitiators

		



Less energy at shorter wavelengths

More energy at longer wavelengths

D bulb

Doped Mercury Lamp Output
(Fusion "D" bulb)



		wavelength		Irgacure 369		Irgacure 907		Irgacure 819

		200		1.925		1.634		0.843

		201		1.965		1.798		1.016

		202		2.189		1.915		1.176

		203		2.669		2.015		1.279

		204		2.734		1.912		1.383

		205		2.693		1.771		1.509

		206		2.577		1.616		1.560

		207		2.423		1.463		1.600

		208		2.244		1.317		1.619

		209		2.036		1.192		1.635

		210		1.841		1.090		1.695

		211		1.661		1.010		1.742

		212		1.507		0.948		1.719

		213		1.385		0.901		1.742

		214		1.294		0.865		1.809

		215		1.226		0.839		1.919

		216		1.176		0.820		1.971

		217		1.137		0.809		1.892

		218		1.108		0.802		1.878

		219		1.086		0.800		1.732

		220		1.073		0.802		1.679

		221		1.066		0.806		1.653

		222		1.064		0.813		1.626

		223		1.066		0.823		1.573

		224		1.070		0.836		1.523

		225		1.075		0.851		1.495

		226		1.080		0.870		1.473

		227		1.086		0.890		1.472

		228		1.090		0.910		1.461

		229		1.092		0.925		1.449

		230		1.093		0.931		1.443

		231		1.092		0.927		1.434

		232		1.088		0.915		1.428

		233		1.080		0.896		1.410

		234		1.069		0.877		1.395

		235		1.054		0.859		1.378

		236		1.034		0.844		1.357

		237		1.011		0.829		1.327

		238		0.983		0.813		1.291

		239		0.952		0.793		1.254

		240		0.916		0.765		1.214

		241		0.878		0.726		1.176

		242		0.835		0.676		1.137

		243		0.790		0.616		1.098

		244		0.741		0.550		1.059

		245		0.690		0.481		1.022

		246		0.637		0.414		0.987

		247		0.585		0.351		0.954

		248		0.534		0.297		0.923

		249		0.486		0.252		0.894

		250		0.440		0.216		0.868

		251		0.399		0.191		0.844

		252		0.361		0.173		0.821

		253		0.327		0.162		0.800

		254		0.297		0.158		0.781

		255		0.271		0.157		0.764

		256		0.249		0.160		0.749

		257		0.233		0.166		0.736

		258		0.221		0.175		0.725

		259		0.213		0.186		0.715

		260		0.208		0.199		0.707

		261		0.206		0.215		0.702

		262		0.207		0.234		0.698

		263		0.211		0.255		0.695

		264		0.218		0.279		0.693

		265		0.226		0.305		0.693

		266		0.235		0.334		0.695

		267		0.246		0.366		0.697

		268		0.258		0.401		0.701

		269		0.272		0.438		0.706

		270		0.286		0.479		0.710

		271		0.303		0.522		0.715

		272		0.321		0.568		0.719

		273		0.341		0.617		0.723

		274		0.362		0.669		0.728

		275		0.385		0.724		0.734

		276		0.408		0.780		0.739

		277		0.433		0.839		0.744

		278		0.459		0.898		0.748

		279		0.486		0.961		0.750

		280		0.514		1.025		0.751

		281		0.544		1.090		0.751

		282		0.575		1.158		0.750

		283		0.608		1.228		0.749

		284		0.641		1.297		0.749

		285		0.675		1.367		0.748

		286		0.711		1.436		0.748

		287		0.747		1.506		0.749

		288		0.785		1.577		0.749

		289		0.823		1.646		0.750

		290		0.863		1.719		0.750

		291		0.905		1.795		0.751

		292		0.948		1.867		0.751

		293		0.992		1.938		0.751

		294		1.037		2.007		0.751

		295		1.083		2.073		0.751

		296		1.130		2.137		0.750

		297		1.177		2.190		0.749

		298		1.225		2.238		0.746

		299		1.275		2.302		0.743

		300		1.325		2.348		0.739

		301		1.376		2.387		0.735

		302		1.427		2.419		0.729

		303		1.477		2.445		0.723

		304		1.528		2.460		0.715

		305		1.575		2.457		0.707

		306		1.623		2.456		0.697

		307		1.674		2.475		0.687

		308		1.721		2.459		0.675

		309		1.766		2.438		0.663

		310		1.811		2.409		0.649

		311		1.853		2.368		0.635

		312		1.895		2.316		0.620

		313		1.929		2.250		0.604

		314		1.960		2.186		0.587

		315		2.002		2.121		0.569

		316		2.032		2.037		0.550

		317		2.059		1.947		0.531

		318		2.082		1.851		0.511

		319		2.101		1.750		0.491

		320		2.117		1.646		0.470

		321		2.117		1.540		0.449

		322		2.119		1.437		0.428

		323		2.136		1.341		0.407

		324		2.138		1.241		0.386

		325		2.132		1.147		0.364

		326		2.117		1.060		0.344

		327		2.101		0.977		0.323

		328		2.073		0.896		0.304

		329		2.032		0.821		0.284

		330		2.014		0.750		0.266

		331		1.987		0.684		0.248

		332		1.944		0.622		0.230

		333		1.899		0.566		0.214

		334		1.851		0.513		0.199

		335		1.799		0.464		0.185

		336		1.744		0.419		0.172

		337		1.682		0.377		0.160

		338		1.627		0.340		0.149

		339		1.572		0.306		0.140

		340		1.512		0.275		0.131

		341		1.452		0.247		0.124

		342		1.391		0.222		0.117

		343		1.331		0.200		0.112

		344		1.272		0.180		0.107

		345		1.211		0.162		0.103

		346		1.153		0.145		0.099

		347		1.097		0.130		0.095

		348		1.040		0.116		0.092

		349		0.985		0.104		0.089

		350		0.930		0.093		0.087

		351		0.876		0.083		0.085

		352		0.824		0.075		0.084

		353		0.773		0.067		0.083

		354		0.725		0.060		0.083

		355		0.679		0.054		0.084

		356		0.635		0.048		0.084

		357		0.592		0.043		0.085

		358		0.552		0.039		0.087

		359		0.513		0.035		0.088

		360		0.475		0.031		0.090

		361		0.440		0.028		0.091

		362		0.407		0.025		0.092

		363		0.376		0.023		0.092

		364		0.346		0.021		0.093

		365		0.319		0.019		0.092

		366		0.293		0.017		0.092

		367		0.269		0.015		0.091

		368		0.247		0.013		0.089

		369		0.227		0.012		0.088

		370		0.208		0.011		0.086

		371		0.190		0.010		0.085

		372		0.174		0.009		0.084

		373		0.159		0.008		0.083

		374		0.145		0.007		0.082

		375		0.133		0.006		0.081

		376		0.121		0.006		0.081

		377		0.111		0.005		0.080

		378		0.101		0.004		0.079

		379		0.092		0.004		0.078

		380		0.084		0.003		0.077

		381		0.077		0.003		0.076

		382		0.071		0.003		0.075

		383		0.063		0.002		0.073

		384		0.058		0.002		0.072

		385		0.053		0.002		0.071

		386		0.049		0.002		0.071

		387		0.045		0.001		0.070

		388		0.042		0.001		0.069

		389		0.038		0.001		0.068

		390		0.035		0.001		0.067

		391		0.032		0.001		0.066

		392		0.030		0.001		0.065

		393		0.028		0.001		0.063

		394		0.025		0.000		0.062

		395		0.024		0.000		0.060

		396		0.022		0.000		0.058

		397		0.020		0.000		0.056

		398		0.019		0.000		0.053

		399		0.017		0.000		0.051

		400		0.016		0.000		0.048

		401		0.015		0.000		0.046

		402		0.013		-0.000		0.043

		403		0.013		-0.000		0.041

		404		0.012		0.000		0.038

		405		0.011		-0.000		0.036

		406		0.010		-0.000		0.034

		407		0.009		-0.000		0.031

		408		0.008		-0.000		0.029

		409		0.008		-0.000		0.028

		410		0.007		-0.000		0.026

		411		0.006		-0.000		0.024

		412		0.006		-0.000		0.022

		413		0.005		-0.000		0.021

		414		0.005		-0.000		0.020

		415		0.004		-0.000		0.018

		416		0.004		-0.000		0.017

		417		0.004		-0.000		0.015

		418		0.003		-0.000		0.014

		419		0.003		-0.000		0.013

		420		0.003		-0.000		0.012

		421		0.002		-0.000		0.011

		422		0.002		-0.000		0.010

		423		0.002		-0.000		0.009

		424		0.002		-0.000		0.008

		425		0.001		-0.000		0.007

		426		0.001		-0.000		0.006

		427		0.001		-0.000		0.005

		428		0.001		-0.000		0.005

		429		0.001		-0.000		0.004

		430		0.001		-0.000		0.003

		431		0.001		-0.000		0.003

		432		0.000		-0.000		0.002

		433		0.000		-0.000		0.002

		434		0.000		-0.000		0.001

		435		0.000		-0.000		0.001

		436		0.000		-0.000		0.001

		437		-0.000		-0.000		0.001

		438		-0.000		-0.000		0.000

		439		-0.000		-0.000		0.000

		440		-0.000		-0.000		0.000
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More energy at longer wavelengths
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Bulb Output

				watts/in

		wavelength		H bulb		D bulb		V bulb

		200		1.0		0.8		0.1

		201		1.0		0.8		0.1

		202		1.0		0.8		0.1

		203		1.0		0.8		0.1

		204		1.0		0.8		0.1

		205		1.0		0.8		0.1

		206		1.0		0.8		0.1

		207		1.0		0.8		0.1

		208		1.0		0.8		0.1

		209		1.0		0.8		0.1

		210		3.6		1.1		0.2

		211		3.6		1.1		0.2

		212		3.6		1.1		0.2

		213		3.6		1.1		0.2

		214		3.6		1.1		0.2

		215		3.6		1.1		0.2

		216		3.6		1.1		0.2

		217		3.6		1.1		0.2

		218		3.6		1.1		0.2

		219		3.6		1.1		0.2

		220		6.0		1.0		0.3

		221		6.0		1.0		0.3

		222		6.0		1.0		0.3

		223		6.0		1.0		0.3

		224		6.0		1.0		0.3

		225		6.0		1.0		0.3

		226		6.0		1.0		0.3

		227		6.0		1.0		0.3

		228		6.0		1.0		0.3

		229		6.0		1.0		0.3

		230		4.0		1.0		0.4

		231		4.0		1.0		0.4

		232		4.0		1.0		0.4

		233		4.0		1.0		0.4

		234		4.0		1.0		0.4

		235		4.0		1.0		0.4

		236		4.0		1.0		0.4

		237		4.0		1.0		0.4

		238		4.0		1.0		0.4

		239		4.0		1.0		0.4

		240		2.9		2.1		0.8

		241		2.9		2.1		0.8

		242		2.9		2.1		0.8

		243		2.9		2.1		0.8

		244		2.9		2.1		0.8

		245		2.9		2.1		0.8

		246		2.9		2.1		0.8

		247		2.9		2.1		0.8

		248		2.9		2.1		0.8

		249		2.9		2.1		0.8

		250		9.1		3.3		1.0

		251		9.1		3.3		1.0

		252		9.1		3.3		1.0

		253		9.1		3.3		1.0

		254		9.1		3.3		1.0

		255		9.1		3.3		1.0

		256		9.1		3.3		1.0

		257		9.1		3.3		1.0

		258		9.1		3.3		1.0

		259		9.1		3.3		1.0

		260		7.5		2.8		1.1

		261		7.5		2.8		1.1

		262		7.5		2.8		1.1

		263		7.5		2.8		1.1

		264		7.5		2.8		1.1

		265		7.5		2.8		1.1

		266		7.5		2.8		1.1

		267		7.5		2.8		1.1

		268		7.5		2.8		1.1

		269		7.5		2.8		1.1

		270		3.2		3.8		1.0

		271		3.2		3.8		1.0

		272		3.2		3.8		1.0

		273		3.2		3.8		1.0

		274		3.2		3.8		1.0

		275		3.2		3.8		1.0

		276		3.2		3.8		1.0

		277		3.2		3.8		1.0

		278		3.2		3.8		1.0

		279		3.2		3.8		1.0

		280		3.0		2.0		2.2

		281		3.0		2.0		2.2

		282		3.0		2.0		2.2

		283		3.0		2.0		2.2

		284		3.0		2.0		2.2

		285		3.0		2.0		2.2

		286		3.0		2.0		2.2

		287		3.0		2.0		2.2

		288		3.0		2.0		2.2

		289		3.0		2.0		2.2

		290		4.1		5.2		4.1

		291		4.1		5.2		4.1

		292		4.1		5.2		4.1

		293		4.1		5.2		4.1

		294		4.1		5.2		4.1

		295		4.1		5.2		4.1

		296		4.1		5.2		4.1

		297		4.1		5.2		4.1

		298		4.1		5.2		4.1

		299		4.1		5.2		4.1

		300		5.0		5.1		1.1

		301		5.0		5.1		1.1

		302		5.0		5.1		1.1

		303		5.0		5.1		1.1

		304		5.0		5.1		1.1

		305		5.0		5.1		1.1

		306		5.0		5.1		1.1

		307		5.0		5.1		1.1

		308		5.0		5.1		1.1

		309		5.0		5.1		1.1

		310		10.1		4.8		1.2

		311		10.1		4.8		1.2

		312		10.1		4.8		1.2

		313		10.1		4.8		1.2

		314		10.1		4.8		1.2

		315		10.1		4.8		1.2

		316		10.1		4.8		1.2

		317		10.1		4.8		1.2

		318		10.1		4.8		1.2

		319		10.1		4.8		1.2

		320		1.0		3.1		1.6

		321		1.0		3.1		1.6

		322		1.0		3.1		1.6

		323		1.0		3.1		1.6

		324		1.0		3.1		1.6

		325		1.0		3.1		1.6

		326		1.0		3.1		1.6

		327		1.0		3.1		1.6

		328		1.0		3.1		1.6

		329		1.0		3.1		1.6

		330		2.1		2.9		2.1

		331		2.1		2.9		2.1

		332		2.1		2.9		2.1

		333		2.1		2.9		2.1

		334		2.1		2.9		2.1

		335		2.1		2.9		2.1

		336		2.1		2.9		2.1

		337		2.1		2.9		2.1

		338		2.1		2.9		2.1

		339		2.1		2.9		2.1

		340		0.5		5.8		2.8

		341		0.5		5.8		2.8

		342		0.5		5.8		2.8

		343		0.5		5.8		2.8

		344		0.5		5.8		2.8

		345		0.5		5.8		2.8

		346		0.5		5.8		2.8

		347		0.5		5.8		2.8

		348		0.5		5.8		2.8

		349		0.5		5.8		2.8

		350		0.6		11.3		3.2

		351		0.6		11.3		3.2

		352		0.6		11.3		3.2

		353		0.6		11.3		3.2

		354		0.6		11.3		3.2

		355		0.6		11.3		3.2

		356		0.6		11.3		3.2

		357		0.6		11.3		3.2

		358		0.6		11.3		3.2

		359		0.6		11.3		3.2

		360		16.8		13.8		5.0

		361		16.8		13.8		5.0

		362		16.8		13.8		5.0

		363		16.8		13.8		5.0

		364		16.8		13.8		5.0

		365		16.8		13.8		5.0

		366		16.8		13.8		5.0

		367		16.8		13.8		5.0

		368		16.8		13.8		5.0

		369		16.8		13.8		5.0

		370		1.1		17.5		4.1

		371		1.1		17.5		4.1

		372		1.1		17.5		4.1

		373		1.1		17.5		4.1

		374		1.1		17.5		4.1

		375		1.1		17.5		4.1

		376		1.1		17.5		4.1

		377		1.1		17.5		4.1

		378		1.1		17.5		4.1

		379		1.1		17.5		4.1

		380		0.8		16.8		4.2

		381		0.8		16.8		4.2

		382		0.8		16.8		4.2

		383		0.8		16.8		4.2

		384		0.8		16.8		4.2

		385		0.8		16.8		4.2

		386		0.8		16.8		4.2

		387		0.8		16.8		4.2

		388		0.8		16.8		4.2

		389		0.8		16.8		4.2

		390		0.7		6.0		5.1

		391		0.7		6.0		5.1

		392		0.7		6.0		5.1

		393		0.7		6.0		5.1

		394		0.7		6.0		5.1

		395		0.7		6.0		5.1

		396		0.7		6.0		5.1

		397		0.7		6.0		5.1

		398		0.7		6.0		5.1

		399		0.7		6.0		5.1

		400		7.3		7.2		20.1

		401		7.3		7.2		20.1

		402		7.3		7.2		20.1

		403		7.3		7.2		20.1

		404		7.3		7.2		20.1

		405		7.3		7.2		20.1

		406		7.3		7.2		20.1

		407		7.3		7.2		20.1

		408		7.3		7.2		20.1

		409		7.3		7.2		20.1

		410		1.0		5.0		22.8

		411		1.0		5.0		22.8

		412		1.0		5.0		22.8

		413		1.0		5.0		22.8

		414		1.0		5.0		22.8

		415		1.0		5.0		22.8

		416		1.0		5.0		22.8

		417		1.0		5.0		22.8

		418		1.0		5.0		22.8

		419		1.0		5.0		22.8

		420		1.1		7.2		12.1

		421		1.1		7.2		12.1

		422		1.1		7.2		12.1

		423		1.1		7.2		12.1

		424		1.1		7.2		12.1

		425		1.1		7.2		12.1

		426		1.1		7.2		12.1

		427		1.1		7.2		12.1

		428		1.1		7.2		12.1

		429		1.1		7.2		12.1

		430		12.0		9.8		7.0

		431		12.0		9.8		7.0

		432		12.0		9.8		7.0

		433		12.0		9.8		7.0

		434		12.0		9.8		7.0

		435		12.0		9.8		7.0

		436		12.0		9.8		7.0

		437		12.0		9.8		7.0

		438		12.0		9.8		7.0

		439		12.0		9.8		7.0

		440		1.0		5.0		5.0

		441		1.0		5.0		5.0

		442		1.0		5.0		5.0

		443		1.0		5.0		5.0

		444		1.0		5.0		5.0

		445		1.0		5.0		5.0

		446		1.0		5.0		5.0

		447		1.0		5.0		5.0

		448		1.0		5.0		5.0

		449		1.0		5.0		5.0

		450		1.0		5.0		5.0





Bulb Output

		



More energy at shorter wavelengths

Some energy at longer wavelengths

H bulb

Mercury Lamp Output
(Fusion "H" bulb)



Photoinitiators

		



Less energy at shorter wavelengths

More energy at longer wavelengths

D bulb

Doped Mercury Lamp Output
(Fusion "D" bulb)



		wavelength		Irgacure 369		Irgacure 907		Irgacure 819

		200		1.925		1.634		0.843

		201		1.965		1.798		1.016

		202		2.189		1.915		1.176

		203		2.669		2.015		1.279

		204		2.734		1.912		1.383

		205		2.693		1.771		1.509

		206		2.577		1.616		1.560

		207		2.423		1.463		1.600

		208		2.244		1.317		1.619

		209		2.036		1.192		1.635

		210		1.841		1.090		1.695

		211		1.661		1.010		1.742

		212		1.507		0.948		1.719

		213		1.385		0.901		1.742

		214		1.294		0.865		1.809

		215		1.226		0.839		1.919

		216		1.176		0.820		1.971

		217		1.137		0.809		1.892

		218		1.108		0.802		1.878

		219		1.086		0.800		1.732

		220		1.073		0.802		1.679

		221		1.066		0.806		1.653

		222		1.064		0.813		1.626

		223		1.066		0.823		1.573

		224		1.070		0.836		1.523

		225		1.075		0.851		1.495

		226		1.080		0.870		1.473

		227		1.086		0.890		1.472

		228		1.090		0.910		1.461

		229		1.092		0.925		1.449

		230		1.093		0.931		1.443

		231		1.092		0.927		1.434

		232		1.088		0.915		1.428

		233		1.080		0.896		1.410

		234		1.069		0.877		1.395

		235		1.054		0.859		1.378

		236		1.034		0.844		1.357

		237		1.011		0.829		1.327

		238		0.983		0.813		1.291

		239		0.952		0.793		1.254

		240		0.916		0.765		1.214

		241		0.878		0.726		1.176

		242		0.835		0.676		1.137

		243		0.790		0.616		1.098

		244		0.741		0.550		1.059

		245		0.690		0.481		1.022

		246		0.637		0.414		0.987

		247		0.585		0.351		0.954

		248		0.534		0.297		0.923

		249		0.486		0.252		0.894

		250		0.440		0.216		0.868

		251		0.399		0.191		0.844

		252		0.361		0.173		0.821

		253		0.327		0.162		0.800

		254		0.297		0.158		0.781

		255		0.271		0.157		0.764

		256		0.249		0.160		0.749

		257		0.233		0.166		0.736

		258		0.221		0.175		0.725

		259		0.213		0.186		0.715

		260		0.208		0.199		0.707

		261		0.206		0.215		0.702

		262		0.207		0.234		0.698

		263		0.211		0.255		0.695

		264		0.218		0.279		0.693

		265		0.226		0.305		0.693

		266		0.235		0.334		0.695

		267		0.246		0.366		0.697

		268		0.258		0.401		0.701

		269		0.272		0.438		0.706

		270		0.286		0.479		0.710

		271		0.303		0.522		0.715

		272		0.321		0.568		0.719

		273		0.341		0.617		0.723

		274		0.362		0.669		0.728

		275		0.385		0.724		0.734

		276		0.408		0.780		0.739

		277		0.433		0.839		0.744

		278		0.459		0.898		0.748

		279		0.486		0.961		0.750

		280		0.514		1.025		0.751

		281		0.544		1.090		0.751

		282		0.575		1.158		0.750

		283		0.608		1.228		0.749

		284		0.641		1.297		0.749

		285		0.675		1.367		0.748

		286		0.711		1.436		0.748

		287		0.747		1.506		0.749

		288		0.785		1.577		0.749

		289		0.823		1.646		0.750

		290		0.863		1.719		0.750

		291		0.905		1.795		0.751

		292		0.948		1.867		0.751

		293		0.992		1.938		0.751

		294		1.037		2.007		0.751

		295		1.083		2.073		0.751

		296		1.130		2.137		0.750

		297		1.177		2.190		0.749

		298		1.225		2.238		0.746

		299		1.275		2.302		0.743

		300		1.325		2.348		0.739

		301		1.376		2.387		0.735

		302		1.427		2.419		0.729

		303		1.477		2.445		0.723

		304		1.528		2.460		0.715

		305		1.575		2.457		0.707

		306		1.623		2.456		0.697

		307		1.674		2.475		0.687

		308		1.721		2.459		0.675

		309		1.766		2.438		0.663

		310		1.811		2.409		0.649

		311		1.853		2.368		0.635

		312		1.895		2.316		0.620

		313		1.929		2.250		0.604

		314		1.960		2.186		0.587

		315		2.002		2.121		0.569

		316		2.032		2.037		0.550

		317		2.059		1.947		0.531

		318		2.082		1.851		0.511

		319		2.101		1.750		0.491

		320		2.117		1.646		0.470

		321		2.117		1.540		0.449

		322		2.119		1.437		0.428

		323		2.136		1.341		0.407

		324		2.138		1.241		0.386

		325		2.132		1.147		0.364

		326		2.117		1.060		0.344

		327		2.101		0.977		0.323

		328		2.073		0.896		0.304

		329		2.032		0.821		0.284

		330		2.014		0.750		0.266

		331		1.987		0.684		0.248

		332		1.944		0.622		0.230

		333		1.899		0.566		0.214

		334		1.851		0.513		0.199

		335		1.799		0.464		0.185

		336		1.744		0.419		0.172

		337		1.682		0.377		0.160

		338		1.627		0.340		0.149

		339		1.572		0.306		0.140

		340		1.512		0.275		0.131

		341		1.452		0.247		0.124

		342		1.391		0.222		0.117

		343		1.331		0.200		0.112

		344		1.272		0.180		0.107

		345		1.211		0.162		0.103

		346		1.153		0.145		0.099

		347		1.097		0.130		0.095

		348		1.040		0.116		0.092

		349		0.985		0.104		0.089

		350		0.930		0.093		0.087

		351		0.876		0.083		0.085

		352		0.824		0.075		0.084

		353		0.773		0.067		0.083

		354		0.725		0.060		0.083

		355		0.679		0.054		0.084

		356		0.635		0.048		0.084

		357		0.592		0.043		0.085

		358		0.552		0.039		0.087

		359		0.513		0.035		0.088

		360		0.475		0.031		0.090

		361		0.440		0.028		0.091

		362		0.407		0.025		0.092

		363		0.376		0.023		0.092

		364		0.346		0.021		0.093

		365		0.319		0.019		0.092

		366		0.293		0.017		0.092

		367		0.269		0.015		0.091

		368		0.247		0.013		0.089

		369		0.227		0.012		0.088

		370		0.208		0.011		0.086

		371		0.190		0.010		0.085

		372		0.174		0.009		0.084

		373		0.159		0.008		0.083

		374		0.145		0.007		0.082

		375		0.133		0.006		0.081

		376		0.121		0.006		0.081

		377		0.111		0.005		0.080

		378		0.101		0.004		0.079

		379		0.092		0.004		0.078

		380		0.084		0.003		0.077

		381		0.077		0.003		0.076

		382		0.071		0.003		0.075

		383		0.063		0.002		0.073

		384		0.058		0.002		0.072

		385		0.053		0.002		0.071

		386		0.049		0.002		0.071

		387		0.045		0.001		0.070

		388		0.042		0.001		0.069

		389		0.038		0.001		0.068

		390		0.035		0.001		0.067

		391		0.032		0.001		0.066

		392		0.030		0.001		0.065

		393		0.028		0.001		0.063

		394		0.025		0.000		0.062

		395		0.024		0.000		0.060

		396		0.022		0.000		0.058

		397		0.020		0.000		0.056

		398		0.019		0.000		0.053

		399		0.017		0.000		0.051

		400		0.016		0.000		0.048

		401		0.015		0.000		0.046

		402		0.013		-0.000		0.043

		403		0.013		-0.000		0.041

		404		0.012		0.000		0.038

		405		0.011		-0.000		0.036

		406		0.010		-0.000		0.034

		407		0.009		-0.000		0.031

		408		0.008		-0.000		0.029

		409		0.008		-0.000		0.028

		410		0.007		-0.000		0.026

		411		0.006		-0.000		0.024

		412		0.006		-0.000		0.022

		413		0.005		-0.000		0.021

		414		0.005		-0.000		0.020

		415		0.004		-0.000		0.018

		416		0.004		-0.000		0.017

		417		0.004		-0.000		0.015

		418		0.003		-0.000		0.014

		419		0.003		-0.000		0.013

		420		0.003		-0.000		0.012

		421		0.002		-0.000		0.011

		422		0.002		-0.000		0.010

		423		0.002		-0.000		0.009

		424		0.002		-0.000		0.008

		425		0.001		-0.000		0.007

		426		0.001		-0.000		0.006

		427		0.001		-0.000		0.005

		428		0.001		-0.000		0.005

		429		0.001		-0.000		0.004

		430		0.001		-0.000		0.003

		431		0.001		-0.000		0.003

		432		0.000		-0.000		0.002

		433		0.000		-0.000		0.002

		434		0.000		-0.000		0.001

		435		0.000		-0.000		0.001

		436		0.000		-0.000		0.001

		437		-0.000		-0.000		0.001

		438		-0.000		-0.000		0.000

		439		-0.000		-0.000		0.000

		440		-0.000		-0.000		0.000
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Chart6

		200		1.4673533333

		201		1.5932555556

		202		1.7603411111

		203		1.9876922222

		204		2.0097888889

		205		1.9908177778

		206		1.9175188889

		207		1.8284522222

		208		1.7267822222

		209		1.62106

		210		1.5418466667

		211		1.4711133333

		212		1.39117

		213		1.3425033333

		214		1.3227577778

		215		1.3283388889

		216		1.3224877778

		217		1.2792866667

		218		1.2626722222

		219		1.2062833333

		220		1.1846633333

		221		1.1749455556

		222		1.1678811111

		223		1.1541711111

		224		1.1431344444

		225		1.1403422222

		226		1.1408577778

		227		1.1491288889

		228		1.1536011111

		229		1.1554311111

		230		1.1557011111

		231		1.15119

		232		1.14361

		233		1.1289577778

		234		1.1136688889

		235		1.0971477778

		236		1.0782844444

		237		1.05563

		238		1.0290522222

		239		0.9996911111

		240		0.9650833333

		241		0.9266022222

		242		0.8827977778

		243		0.8346322222

		244		0.7832677778

		245		0.7310477778

		246		0.6794333333

		247		0.6302522222

		248		0.5848255556

		249		0.5439266667

		250		0.5082933333

		251		0.4777966667

		252		0.4516055556

		253		0.4297811111

		254		0.4118622222

		255		0.3974244444

		256		0.3862322222

		257		0.3783588889

		258		0.37346

		259		0.3712966667

		260		0.3716311111

		261		0.3743444444

		262		0.3795277778

		263		0.3869066667

		264		0.3965955556

		265		0.4081433333

		266		0.4214311111

		267		0.4365277778

		268		0.4533088889

		269		0.4718277778

		270		0.4917277778

		271		0.5131433333

		272		0.5359788889

		273		0.5606444444

		274		0.5865088889

		275		0.6141233333

		276		0.6426255556

		277		0.6718666667

		278		0.7015344444

		279		0.7320288889

		280		0.7631588889

		281		0.7949033333

		282		0.8276844444

		283		0.8617988889

		284		0.8955333333

		285		0.9302755556

		286		0.9651733333

		287		1.0005911111

		288		1.0369544444

		289		1.07299

		290		1.1107788889

		291		1.1499966667

		292		1.1884777778

		293		1.2269444444

		294		1.2649611111

		295		1.3025233333

		296		1.3390844444

		297		1.3717144444

		298		1.4031066667

		299		1.4403377778

		300		1.4707155556

		301		1.4990133333

		302		1.5249411111

		303		1.5482188889

		304		1.56771

		305		1.5796922222

		306		1.5922433333

		307		1.6117

		308		1.61832

		309		1.6220933333

		310		1.6228644444

		311		1.6186633333

		312		1.6099677778

		313		1.5939344444

		314		1.5776022222

		315		1.5641066667

		316		1.5396066667

		317		1.5122022222

		318		1.4811411111

		319		1.4474611111

		320		1.4111311111

		321		1.3689566667

		322		1.3280111111

		323		1.2943188889

		324		1.2548977778

		325		1.2144444444

		326		1.1734722222

		327		1.1337588889

		328		1.09085

		329		1.0456133333

		330		1.0099155556

		331		0.9728688889

		332		0.9321333333

		333		0.8927777778

		334		0.8540355556

		335		0.8157122222

		336		0.77826

		337		0.7398111111

		338		0.7051955556

		339		0.6723877778

		340		0.6393411111

		341		0.6074933333

		342		0.5767966667

		343		0.5475655556

		344		0.5195222222

		345		0.4918288889

		346		0.4656411111

		347		0.4407677778

		348		0.4162155556

		349		0.3927355556

		350		0.3699566667

		351		0.3483611111

		352		0.3275766667

		353		0.3078022222

		354		0.2892022222

		355		0.2720655556

		356		0.2557433333

		357		0.2403188889

		358		0.2258055556

		359		0.2119277778

		360		0.1988088889

		361		0.1863711111

		362		0.1746844444

		363		0.1636688889

		364		0.1531866667

		365		0.1432922222

		366		0.1338444444

		367		0.1250022222

		368		0.1165755556

		369		0.1087744444

		370		0.10157

		371		0.0948288889

		372		0.0886733333

		373		0.0831344444

		374		0.0780822222

		375		0.0734077778

		376		0.0690933333

		377		0.0651566667

		378		0.0614144444

		379		0.05795

		380		0.0548366667

		381		0.0518433333

		382		0.0495433333

		383		0.0463244444

		384		0.04433

		385		0.0422333333

		386		0.0404533333

		387		0.0387533333

		388		0.0371888889

		389		0.0357277778

		390		0.03438

		391		0.0330588889

		392		0.0318555556

		393		0.0305044444

		394		0.0291911111

		395		0.0279633333

		396		0.0266488889

		397		0.0253555556

		398		0.02411

		399		0.0227555556

		400		0.02146

		401		0.0202333333

		402		0.0189355556

		403		0.0177933333

		404		0.0166777778

		405		0.0155277778

		406		0.01449

		407		0.0134644444

		408		0.0125433333

		409		0.0116655556

		410		0.0108611111

		411		0.0100511111

		412		0.0093455556

		413		0.0086722222

		414		0.0080422222

		415		0.0074111111

		416		0.00687

		417		0.0062844444

		418		0.0057855556

		419		0.0052177778

		420		0.0047988889

		421		0.0043233333

		422		0.0038677778

		423		0.0034555556

		424		0.0030677778

		425		0.0026666667

		426		0.0024344444

		427		0.0020155556

		428		0.0017488889

		429		0.0015455556

		430		0.0013366667

		431		0.00106

		432		0.0008777778

		433		0.0006577778

		434		0.0004833333

		435		0.0003788889

		436		0.0002488889

		437		0.0001211111

		438		0.0000444444

		439		-0.0000044444

		440		-0.0000777778

		441

		442

		443

		444

		445

		446

		447

		448

		449

		450



Good absorbance (PI) + Good energy output ("H" bulb) = Good match

H bulb

Irgacure 184

PI / Lamp Output Match
(CPK PI/ "H" bulb)

1

1

1

1

1

1

1

1

1

1

3.6

3.6

3.6

3.6

3.6

3.6

3.6

3.6

3.6

3.6

6

6

6

6

6

6

6

6

6

6

4

4

4

4

4

4

4

4

4

4

2.9

2.9

2.9

2.9

2.9

2.9

2.9

2.9

2.9

2.9

9.1

9.1

9.1

9.1

9.1

9.1

9.1

9.1

9.1

9.1

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

3.2

3.2

3.2

3.2

3.2

3.2

3.2

3.2

3.2

3.2

3

3

3

3

3

3

3

3

3

3

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

5

5

5

5

5

5

5

5

5

5

10.1

10.1

10.1

10.1

10.1

10.1

10.1

10.1

10.1

10.1

1

1

1

1

1

1

1

1

1

1

2.1

2.1

2.1

2.1

2.1

2.1

2.1

2.1

2.1

2.1

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

16.8

16.8

16.8

16.8

16.8

16.8

16.8

16.8

16.8

16.8

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

1

1

1

1

1

1

1

1

1

1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

12

12

12

12

12

12

12

12

12

12

1

1

1

1

1

1

1

1

1

1

1



Bulb Output

				watts/in

		wavelength		H bulb		D bulb		V bulb

		200		1.0		0.8		0.1

		201		1.0		0.8		0.1

		202		1.0		0.8		0.1

		203		1.0		0.8		0.1

		204		1.0		0.8		0.1

		205		1.0		0.8		0.1

		206		1.0		0.8		0.1

		207		1.0		0.8		0.1

		208		1.0		0.8		0.1

		209		1.0		0.8		0.1

		210		3.6		1.1		0.2

		211		3.6		1.1		0.2

		212		3.6		1.1		0.2

		213		3.6		1.1		0.2

		214		3.6		1.1		0.2

		215		3.6		1.1		0.2

		216		3.6		1.1		0.2

		217		3.6		1.1		0.2

		218		3.6		1.1		0.2

		219		3.6		1.1		0.2

		220		6.0		1.0		0.3

		221		6.0		1.0		0.3

		222		6.0		1.0		0.3

		223		6.0		1.0		0.3

		224		6.0		1.0		0.3

		225		6.0		1.0		0.3

		226		6.0		1.0		0.3

		227		6.0		1.0		0.3

		228		6.0		1.0		0.3

		229		6.0		1.0		0.3

		230		4.0		1.0		0.4

		231		4.0		1.0		0.4

		232		4.0		1.0		0.4

		233		4.0		1.0		0.4

		234		4.0		1.0		0.4

		235		4.0		1.0		0.4

		236		4.0		1.0		0.4

		237		4.0		1.0		0.4

		238		4.0		1.0		0.4

		239		4.0		1.0		0.4

		240		2.9		2.1		0.8

		241		2.9		2.1		0.8

		242		2.9		2.1		0.8

		243		2.9		2.1		0.8

		244		2.9		2.1		0.8

		245		2.9		2.1		0.8

		246		2.9		2.1		0.8

		247		2.9		2.1		0.8

		248		2.9		2.1		0.8

		249		2.9		2.1		0.8

		250		9.1		3.3		1.0

		251		9.1		3.3		1.0

		252		9.1		3.3		1.0

		253		9.1		3.3		1.0

		254		9.1		3.3		1.0

		255		9.1		3.3		1.0

		256		9.1		3.3		1.0

		257		9.1		3.3		1.0

		258		9.1		3.3		1.0

		259		9.1		3.3		1.0

		260		7.5		2.8		1.1

		261		7.5		2.8		1.1

		262		7.5		2.8		1.1

		263		7.5		2.8		1.1

		264		7.5		2.8		1.1

		265		7.5		2.8		1.1

		266		7.5		2.8		1.1

		267		7.5		2.8		1.1

		268		7.5		2.8		1.1

		269		7.5		2.8		1.1

		270		3.2		3.8		1.0

		271		3.2		3.8		1.0

		272		3.2		3.8		1.0

		273		3.2		3.8		1.0

		274		3.2		3.8		1.0

		275		3.2		3.8		1.0

		276		3.2		3.8		1.0

		277		3.2		3.8		1.0

		278		3.2		3.8		1.0

		279		3.2		3.8		1.0

		280		3.0		2.0		2.2

		281		3.0		2.0		2.2

		282		3.0		2.0		2.2

		283		3.0		2.0		2.2

		284		3.0		2.0		2.2

		285		3.0		2.0		2.2

		286		3.0		2.0		2.2

		287		3.0		2.0		2.2

		288		3.0		2.0		2.2

		289		3.0		2.0		2.2

		290		4.1		5.2		4.1

		291		4.1		5.2		4.1

		292		4.1		5.2		4.1

		293		4.1		5.2		4.1

		294		4.1		5.2		4.1

		295		4.1		5.2		4.1

		296		4.1		5.2		4.1

		297		4.1		5.2		4.1

		298		4.1		5.2		4.1

		299		4.1		5.2		4.1

		300		5.0		5.1		1.1

		301		5.0		5.1		1.1

		302		5.0		5.1		1.1

		303		5.0		5.1		1.1

		304		5.0		5.1		1.1

		305		5.0		5.1		1.1

		306		5.0		5.1		1.1

		307		5.0		5.1		1.1

		308		5.0		5.1		1.1

		309		5.0		5.1		1.1

		310		10.1		4.8		1.2

		311		10.1		4.8		1.2

		312		10.1		4.8		1.2

		313		10.1		4.8		1.2

		314		10.1		4.8		1.2

		315		10.1		4.8		1.2

		316		10.1		4.8		1.2

		317		10.1		4.8		1.2

		318		10.1		4.8		1.2

		319		10.1		4.8		1.2

		320		1.0		3.1		1.6

		321		1.0		3.1		1.6

		322		1.0		3.1		1.6

		323		1.0		3.1		1.6

		324		1.0		3.1		1.6

		325		1.0		3.1		1.6

		326		1.0		3.1		1.6

		327		1.0		3.1		1.6

		328		1.0		3.1		1.6

		329		1.0		3.1		1.6

		330		2.1		2.9		2.1

		331		2.1		2.9		2.1

		332		2.1		2.9		2.1

		333		2.1		2.9		2.1

		334		2.1		2.9		2.1

		335		2.1		2.9		2.1

		336		2.1		2.9		2.1

		337		2.1		2.9		2.1

		338		2.1		2.9		2.1

		339		2.1		2.9		2.1

		340		0.5		5.8		2.8

		341		0.5		5.8		2.8

		342		0.5		5.8		2.8

		343		0.5		5.8		2.8

		344		0.5		5.8		2.8

		345		0.5		5.8		2.8

		346		0.5		5.8		2.8

		347		0.5		5.8		2.8

		348		0.5		5.8		2.8

		349		0.5		5.8		2.8

		350		0.6		11.3		3.2

		351		0.6		11.3		3.2

		352		0.6		11.3		3.2

		353		0.6		11.3		3.2

		354		0.6		11.3		3.2

		355		0.6		11.3		3.2

		356		0.6		11.3		3.2

		357		0.6		11.3		3.2

		358		0.6		11.3		3.2

		359		0.6		11.3		3.2

		360		16.8		13.8		5.0

		361		16.8		13.8		5.0

		362		16.8		13.8		5.0

		363		16.8		13.8		5.0

		364		16.8		13.8		5.0

		365		16.8		13.8		5.0

		366		16.8		13.8		5.0

		367		16.8		13.8		5.0

		368		16.8		13.8		5.0

		369		16.8		13.8		5.0

		370		1.1		17.5		4.1

		371		1.1		17.5		4.1

		372		1.1		17.5		4.1

		373		1.1		17.5		4.1

		374		1.1		17.5		4.1

		375		1.1		17.5		4.1

		376		1.1		17.5		4.1

		377		1.1		17.5		4.1

		378		1.1		17.5		4.1

		379		1.1		17.5		4.1

		380		0.8		16.8		4.2

		381		0.8		16.8		4.2

		382		0.8		16.8		4.2

		383		0.8		16.8		4.2

		384		0.8		16.8		4.2

		385		0.8		16.8		4.2

		386		0.8		16.8		4.2

		387		0.8		16.8		4.2

		388		0.8		16.8		4.2

		389		0.8		16.8		4.2

		390		0.7		6.0		5.1

		391		0.7		6.0		5.1

		392		0.7		6.0		5.1

		393		0.7		6.0		5.1

		394		0.7		6.0		5.1

		395		0.7		6.0		5.1

		396		0.7		6.0		5.1

		397		0.7		6.0		5.1

		398		0.7		6.0		5.1

		399		0.7		6.0		5.1

		400		7.3		7.2		20.1

		401		7.3		7.2		20.1

		402		7.3		7.2		20.1

		403		7.3		7.2		20.1

		404		7.3		7.2		20.1

		405		7.3		7.2		20.1

		406		7.3		7.2		20.1

		407		7.3		7.2		20.1

		408		7.3		7.2		20.1

		409		7.3		7.2		20.1

		410		1.0		5.0		22.8

		411		1.0		5.0		22.8

		412		1.0		5.0		22.8

		413		1.0		5.0		22.8

		414		1.0		5.0		22.8

		415		1.0		5.0		22.8

		416		1.0		5.0		22.8

		417		1.0		5.0		22.8

		418		1.0		5.0		22.8

		419		1.0		5.0		22.8

		420		1.1		7.2		12.1

		421		1.1		7.2		12.1

		422		1.1		7.2		12.1

		423		1.1		7.2		12.1

		424		1.1		7.2		12.1

		425		1.1		7.2		12.1

		426		1.1		7.2		12.1

		427		1.1		7.2		12.1

		428		1.1		7.2		12.1

		429		1.1		7.2		12.1

		430		12.0		9.8		7.0

		431		12.0		9.8		7.0

		432		12.0		9.8		7.0

		433		12.0		9.8		7.0

		434		12.0		9.8		7.0

		435		12.0		9.8		7.0

		436		12.0		9.8		7.0

		437		12.0		9.8		7.0

		438		12.0		9.8		7.0

		439		12.0		9.8		7.0

		440		1.0		5.0		5.0

		441		1.0		5.0		5.0

		442		1.0		5.0		5.0

		443		1.0		5.0		5.0

		444		1.0		5.0		5.0

		445		1.0		5.0		5.0

		446		1.0		5.0		5.0

		447		1.0		5.0		5.0

		448		1.0		5.0		5.0

		449		1.0		5.0		5.0

		450		1.0		5.0		5.0





Bulb Output

				1.4673533333

				1.5932555556

				1.7603411111

				1.9876922222

				2.0097888889

				1.9908177778

				1.9175188889

				1.8284522222

				1.7267822222

				1.62106

				1.5418466667

				1.4711133333

				1.39117

				1.3425033333

				1.3227577778

				1.3283388889

				1.3224877778

				1.2792866667

				1.2626722222

				1.2062833333

				1.1846633333

				1.1749455556

				1.1678811111

				1.1541711111

				1.1431344444

				1.1403422222

				1.1408577778

				1.1491288889

				1.1536011111

				1.1554311111

				1.1557011111

				1.15119

				1.14361

				1.1289577778

				1.1136688889

				1.0971477778

				1.0782844444

				1.05563

				1.0290522222

				0.9996911111

				0.9650833333

				0.9266022222

				0.8827977778

				0.8346322222

				0.7832677778

				0.7310477778

				0.6794333333

				0.6302522222

				0.5848255556

				0.5439266667

				0.5082933333

				0.4777966667

				0.4516055556

				0.4297811111

				0.4118622222

				0.3974244444

				0.3862322222

				0.3783588889

				0.37346

				0.3712966667

				0.3716311111

				0.3743444444

				0.3795277778

				0.3869066667

				0.3965955556

				0.4081433333

				0.4214311111

				0.4365277778

				0.4533088889

				0.4718277778

				0.4917277778

				0.5131433333

				0.5359788889

				0.5606444444

				0.5865088889

				0.6141233333

				0.6426255556

				0.6718666667

				0.7015344444

				0.7320288889

				0.7631588889

				0.7949033333

				0.8276844444

				0.8617988889

				0.8955333333

				0.9302755556

				0.9651733333

				1.0005911111

				1.0369544444

				1.07299

				1.1107788889

				1.1499966667

				1.1884777778

				1.2269444444

				1.2649611111

				1.3025233333

				1.3390844444

				1.3717144444

				1.4031066667

				1.4403377778

				1.4707155556

				1.4990133333

				1.5249411111

				1.5482188889

				1.56771

				1.5796922222

				1.5922433333

				1.6117

				1.61832

				1.6220933333

				1.6228644444

				1.6186633333

				1.6099677778

				1.5939344444

				1.5776022222

				1.5641066667

				1.5396066667

				1.5122022222

				1.4811411111

				1.4474611111

				1.4111311111

				1.3689566667

				1.3280111111

				1.2943188889

				1.2548977778

				1.2144444444

				1.1734722222

				1.1337588889

				1.09085

				1.0456133333

				1.0099155556

				0.9728688889

				0.9321333333

				0.8927777778

				0.8540355556

				0.8157122222

				0.77826

				0.7398111111

				0.7051955556

				0.6723877778

				0.6393411111

				0.6074933333

				0.5767966667

				0.5475655556

				0.5195222222

				0.4918288889

				0.4656411111

				0.4407677778

				0.4162155556

				0.3927355556

				0.3699566667

				0.3483611111

				0.3275766667

				0.3078022222

				0.2892022222

				0.2720655556

				0.2557433333

				0.2403188889

				0.2258055556

				0.2119277778

				0.1988088889

				0.1863711111

				0.1746844444

				0.1636688889

				0.1531866667

				0.1432922222

				0.1338444444

				0.1250022222

				0.1165755556

				0.1087744444

				0.10157

				0.0948288889

				0.0886733333

				0.0831344444

				0.0780822222

				0.0734077778

				0.0690933333

				0.0651566667

				0.0614144444

				0.05795

				0.0548366667

				0.0518433333

				0.0495433333

				0.0463244444

				0.04433

				0.0422333333

				0.0404533333

				0.0387533333

				0.0371888889

				0.0357277778

				0.03438

				0.0330588889

				0.0318555556

				0.0305044444

				0.0291911111

				0.0279633333

				0.0266488889

				0.0253555556

				0.02411

				0.0227555556

				0.02146

				0.0202333333

				0.0189355556

				0.0177933333

				0.0166777778

				0.0155277778

				0.01449

				0.0134644444

				0.0125433333

				0.0116655556

				0.0108611111

				0.0100511111

				0.0093455556

				0.0086722222

				0.0080422222

				0.0074111111

				0.00687

				0.0062844444

				0.0057855556

				0.0052177778

				0.0047988889

				0.0043233333

				0.0038677778

				0.0034555556

				0.0030677778

				0.0026666667

				0.0024344444

				0.0020155556

				0.0017488889

				0.0015455556

				0.0013366667

				0.00106

				0.0008777778

				0.0006577778

				0.0004833333

				0.0003788889

				0.0002488889

				0.0001211111

				0.0000444444

				-0.0000044444

				-0.0000777778



Good absorbance (PI) + Good energy output ("H" bulb) = Good match

H bulb

Irgacure 184

PI / Lamp Output Match
(Additol CPK / Fusion "H" bulb)



Photoinitiators

		



Less energy at shorter wavelengths

More energy at longer wavelengths

D bulb

Doped Mercury Lamp Output
(Fusion "D" bulb)



		wavelength		Irgacure 369		Irgacure 907		Irgacure 819		Irgacure 184

		200		1.925		1.634		0.843		1.47

		201		1.965		1.798		1.016		1.59

		202		2.189		1.915		1.176		1.76

		203		2.669		2.015		1.279		1.99

		204		2.734		1.912		1.383		2.01

		205		2.693		1.771		1.509		1.99

		206		2.577		1.616		1.560		1.92

		207		2.423		1.463		1.600		1.83

		208		2.244		1.317		1.619		1.73

		209		2.036		1.192		1.635		1.62

		210		1.841		1.090		1.695		1.54

		211		1.661		1.010		1.742		1.47

		212		1.507		0.948		1.719		1.39

		213		1.385		0.901		1.742		1.34

		214		1.294		0.865		1.809		1.32

		215		1.226		0.839		1.919		1.33

		216		1.176		0.820		1.971		1.32

		217		1.137		0.809		1.892		1.28

		218		1.108		0.802		1.878		1.26

		219		1.086		0.800		1.732		1.21

		220		1.073		0.802		1.679		1.18

		221		1.066		0.806		1.653		1.17

		222		1.064		0.813		1.626		1.17

		223		1.066		0.823		1.573		1.15

		224		1.070		0.836		1.523		1.14

		225		1.075		0.851		1.495		1.14

		226		1.080		0.870		1.473		1.14

		227		1.086		0.890		1.472		1.15

		228		1.090		0.910		1.461		1.15

		229		1.092		0.925		1.449		1.16

		230		1.093		0.931		1.443		1.16

		231		1.092		0.927		1.434		1.15

		232		1.088		0.915		1.428		1.14

		233		1.080		0.896		1.410		1.13

		234		1.069		0.877		1.395		1.11

		235		1.054		0.859		1.378		1.10

		236		1.034		0.844		1.357		1.08

		237		1.011		0.829		1.327		1.06

		238		0.983		0.813		1.291		1.03

		239		0.952		0.793		1.254		1.00

		240		0.916		0.765		1.214		0.97

		241		0.878		0.726		1.176		0.93

		242		0.835		0.676		1.137		0.88

		243		0.790		0.616		1.098		0.83

		244		0.741		0.550		1.059		0.78

		245		0.690		0.481		1.022		0.73

		246		0.637		0.414		0.987		0.68

		247		0.585		0.351		0.954		0.63

		248		0.534		0.297		0.923		0.58

		249		0.486		0.252		0.894		0.54

		250		0.440		0.216		0.868		0.51

		251		0.399		0.191		0.844		0.48

		252		0.361		0.173		0.821		0.45

		253		0.327		0.162		0.800		0.43

		254		0.297		0.158		0.781		0.41

		255		0.271		0.157		0.764		0.40

		256		0.249		0.160		0.749		0.39

		257		0.233		0.166		0.736		0.38

		258		0.221		0.175		0.725		0.37

		259		0.213		0.186		0.715		0.37

		260		0.208		0.199		0.707		0.37

		261		0.206		0.215		0.702		0.37

		262		0.207		0.234		0.698		0.38

		263		0.211		0.255		0.695		0.39

		264		0.218		0.279		0.693		0.40

		265		0.226		0.305		0.693		0.41

		266		0.235		0.334		0.695		0.42

		267		0.246		0.366		0.697		0.44

		268		0.258		0.401		0.701		0.45

		269		0.272		0.438		0.706		0.47

		270		0.286		0.479		0.710		0.49

		271		0.303		0.522		0.715		0.51

		272		0.321		0.568		0.719		0.54

		273		0.341		0.617		0.723		0.56

		274		0.362		0.669		0.728		0.59

		275		0.385		0.724		0.734		0.61

		276		0.408		0.780		0.739		0.64

		277		0.433		0.839		0.744		0.67

		278		0.459		0.898		0.748		0.70

		279		0.486		0.961		0.750		0.73

		280		0.514		1.025		0.751		0.76

		281		0.544		1.090		0.751		0.79

		282		0.575		1.158		0.750		0.83

		283		0.608		1.228		0.749		0.86

		284		0.641		1.297		0.749		0.90

		285		0.675		1.367		0.748		0.93

		286		0.711		1.436		0.748		0.97

		287		0.747		1.506		0.749		1.00

		288		0.785		1.577		0.749		1.04

		289		0.823		1.646		0.750		1.07

		290		0.863		1.719		0.750		1.11

		291		0.905		1.795		0.751		1.15

		292		0.948		1.867		0.751		1.19

		293		0.992		1.938		0.751		1.23

		294		1.037		2.007		0.751		1.26

		295		1.083		2.073		0.751		1.30

		296		1.130		2.137		0.750		1.34

		297		1.177		2.190		0.749		1.37

		298		1.225		2.238		0.746		1.40

		299		1.275		2.302		0.743		1.44

		300		1.325		2.348		0.739		1.47

		301		1.376		2.387		0.735		1.50

		302		1.427		2.419		0.729		1.52

		303		1.477		2.445		0.723		1.55

		304		1.528		2.460		0.715		1.57

		305		1.575		2.457		0.707		1.58

		306		1.623		2.456		0.697		1.59

		307		1.674		2.475		0.687		1.61

		308		1.721		2.459		0.675		1.62

		309		1.766		2.438		0.663		1.62

		310		1.811		2.409		0.649		1.62

		311		1.853		2.368		0.635		1.62

		312		1.895		2.316		0.620		1.61

		313		1.929		2.250		0.604		1.59

		314		1.960		2.186		0.587		1.58

		315		2.002		2.121		0.569		1.56

		316		2.032		2.037		0.550		1.54

		317		2.059		1.947		0.531		1.51

		318		2.082		1.851		0.511		1.48

		319		2.101		1.750		0.491		1.45

		320		2.117		1.646		0.470		1.41

		321		2.117		1.540		0.449		1.37

		322		2.119		1.437		0.428		1.33

		323		2.136		1.341		0.407		1.29

		324		2.138		1.241		0.386		1.25

		325		2.132		1.147		0.364		1.21

		326		2.117		1.060		0.344		1.17

		327		2.101		0.977		0.323		1.13

		328		2.073		0.896		0.304		1.09

		329		2.032		0.821		0.284		1.05

		330		2.014		0.750		0.266		1.01

		331		1.987		0.684		0.248		0.97

		332		1.944		0.622		0.230		0.93

		333		1.899		0.566		0.214		0.89

		334		1.851		0.513		0.199		0.85

		335		1.799		0.464		0.185		0.82

		336		1.744		0.419		0.172		0.78

		337		1.682		0.377		0.160		0.74

		338		1.627		0.340		0.149		0.71

		339		1.572		0.306		0.140		0.67

		340		1.512		0.275		0.131		0.64

		341		1.452		0.247		0.124		0.61

		342		1.391		0.222		0.117		0.58

		343		1.331		0.200		0.112		0.55

		344		1.272		0.180		0.107		0.52

		345		1.211		0.162		0.103		0.49

		346		1.153		0.145		0.099		0.47

		347		1.097		0.130		0.095		0.44

		348		1.040		0.116		0.092		0.42

		349		0.985		0.104		0.089		0.39

		350		0.930		0.093		0.087		0.37

		351		0.876		0.083		0.085		0.35

		352		0.824		0.075		0.084		0.33

		353		0.773		0.067		0.083		0.31

		354		0.725		0.060		0.083		0.29

		355		0.679		0.054		0.084		0.27

		356		0.635		0.048		0.084		0.26

		357		0.592		0.043		0.085		0.24

		358		0.552		0.039		0.087		0.23

		359		0.513		0.035		0.088		0.21

		360		0.475		0.031		0.090		0.20

		361		0.440		0.028		0.091		0.19

		362		0.407		0.025		0.092		0.17

		363		0.376		0.023		0.092		0.16

		364		0.346		0.021		0.093		0.15

		365		0.319		0.019		0.092		0.14

		366		0.293		0.017		0.092		0.13

		367		0.269		0.015		0.091		0.13

		368		0.247		0.013		0.089		0.12

		369		0.227		0.012		0.088		0.11

		370		0.208		0.011		0.086		0.10

		371		0.190		0.010		0.085		0.09

		372		0.174		0.009		0.084		0.09

		373		0.159		0.008		0.083		0.08

		374		0.145		0.007		0.082		0.08

		375		0.133		0.006		0.081		0.07

		376		0.121		0.006		0.081		0.07

		377		0.111		0.005		0.080		0.07

		378		0.101		0.004		0.079		0.06

		379		0.092		0.004		0.078		0.06

		380		0.084		0.003		0.077		0.05

		381		0.077		0.003		0.076		0.05

		382		0.071		0.003		0.075		0.05

		383		0.063		0.002		0.073		0.05

		384		0.058		0.002		0.072		0.04

		385		0.053		0.002		0.071		0.04

		386		0.049		0.002		0.071		0.04

		387		0.045		0.001		0.070		0.04

		388		0.042		0.001		0.069		0.04

		389		0.038		0.001		0.068		0.04

		390		0.035		0.001		0.067		0.03

		391		0.032		0.001		0.066		0.03

		392		0.030		0.001		0.065		0.03

		393		0.028		0.001		0.063		0.03

		394		0.025		0.000		0.062		0.03

		395		0.024		0.000		0.060		0.03

		396		0.022		0.000		0.058		0.03

		397		0.020		0.000		0.056		0.03

		398		0.019		0.000		0.053		0.02

		399		0.017		0.000		0.051		0.02

		400		0.016		0.000		0.048		0.02

		401		0.015		0.000		0.046		0.02

		402		0.013		-0.000		0.043		0.02

		403		0.013		-0.000		0.041		0.02

		404		0.012		0.000		0.038		0.02

		405		0.011		-0.000		0.036		0.02

		406		0.010		-0.000		0.034		0.01

		407		0.009		-0.000		0.031		0.01

		408		0.008		-0.000		0.029		0.01

		409		0.008		-0.000		0.028		0.01

		410		0.007		-0.000		0.026		0.01

		411		0.006		-0.000		0.024		0.01

		412		0.006		-0.000		0.022		0.01

		413		0.005		-0.000		0.021		0.01

		414		0.005		-0.000		0.020		0.01

		415		0.004		-0.000		0.018		0.01

		416		0.004		-0.000		0.017		0.01

		417		0.004		-0.000		0.015		0.01

		418		0.003		-0.000		0.014		0.01

		419		0.003		-0.000		0.013		0.01

		420		0.003		-0.000		0.012		0.00

		421		0.002		-0.000		0.011		0.00

		422		0.002		-0.000		0.010		0.00

		423		0.002		-0.000		0.009		0.00

		424		0.002		-0.000		0.008		0.00

		425		0.001		-0.000		0.007		0.00

		426		0.001		-0.000		0.006		0.00

		427		0.001		-0.000		0.005		0.00

		428		0.001		-0.000		0.005		0.00

		429		0.001		-0.000		0.004		0.00

		430		0.001		-0.000		0.003		0.00

		431		0.001		-0.000		0.003		0.00

		432		0.000		-0.000		0.002		0.00

		433		0.000		-0.000		0.002		0.00

		434		0.000		-0.000		0.001		0.00

		435		0.000		-0.000		0.001		0.00

		436		0.000		-0.000		0.001		0.00

		437		-0.000		-0.000		0.001		0.00

		438		-0.000		-0.000		0.000		0.00

		439		-0.000		-0.000		0.000		-0.00

		440		-0.000		-0.000		0.000		-0.00
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Pl / Additive Mercury Lamp Output Match
(CPK PI, TPO PI/ "D" bulb)

I D bulb

TPO makes use
of the match in
this region

200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450




Chart7

		200		1.4673533333		0.84328

		201		1.5932555556		1.0162

		202		1.7603411111		1.1762

		203		1.9876922222		1.27872

		204		2.0097888889		1.38276

		205		1.9908177778		1.50888

		206		1.9175188889		1.5596

		207		1.8284522222		1.59952

		208		1.7267822222		1.619

		209		1.62106		1.63492

		210		1.5418466667		1.69512

		211		1.4711133333		1.74244

		212		1.39117		1.71876

		213		1.3425033333		1.74168

		214		1.3227577778		1.8094

		215		1.3283388889		1.91944

		216		1.3224877778		1.9708

		217		1.2792866667		1.89192

		218		1.2626722222		1.87816

		219		1.2062833333		1.73224

		220		1.1846633333		1.6794

		221		1.1749455556		1.65256

		222		1.1678811111		1.62608

		223		1.1541711111		1.5734

		224		1.1431344444		1.52348

		225		1.1403422222		1.49472

		226		1.1408577778		1.47272

		227		1.1491288889		1.47156

		228		1.1536011111		1.4612

		229		1.1554311111		1.4492

		230		1.1557011111		1.44256

		231		1.15119		1.43416

		232		1.14361		1.42848

		233		1.1289577778		1.41016

		234		1.1136688889		1.39504

		235		1.0971477778		1.37824

		236		1.0782844444		1.35696

		237		1.05563		1.32712

		238		1.0290522222		1.29076

		239		0.9996911111		1.254

		240		0.9650833333		1.21392

		241		0.9266022222		1.176

		242		0.8827977778		1.13712

		243		0.8346322222		1.09788

		244		0.7832677778		1.05908

		245		0.7310477778		1.02216

		246		0.6794333333		0.98732

		247		0.6302522222		0.95408

		248		0.5848255556		0.92316

		249		0.5439266667		0.89432

		250		0.5082933333		0.86808

		251		0.4777966667		0.84368

		252		0.4516055556		0.82108

		253		0.4297811111		0.80032

		254		0.4118622222		0.78136

		255		0.3974244444		0.76436

		256		0.3862322222		0.74924

		257		0.3783588889		0.736

		258		0.37346		0.7246

		259		0.3712966667		0.71512

		260		0.3716311111		0.7074

		261		0.3743444444		0.70164

		262		0.3795277778		0.69756

		263		0.3869066667		0.69468

		264		0.3965955556		0.6932

		265		0.4081433333		0.69312

		266		0.4214311111		0.69452

		267		0.4365277778		0.6972

		268		0.4533088889		0.70108

		269		0.4718277778		0.7056

		270		0.4917277778		0.71024

		271		0.5131433333		0.71456

		272		0.5359788889		0.71888

		273		0.5606444444		0.72348

		274		0.5865088889		0.7284

		275		0.6141233333		0.73376

		276		0.6426255556		0.73912

		277		0.6718666667		0.74392

		278		0.7015344444		0.74768

		279		0.7320288889		0.74992

		280		0.7631588889		0.75076

		281		0.7949033333		0.75076

		282		0.8276844444		0.75012

		283		0.8617988889		0.74948

		284		0.8955333333		0.74864

		285		0.9302755556		0.74832

		286		0.9651733333		0.74828

		287		1.0005911111		0.7486

		288		1.0369544444		0.74904

		289		1.07299		0.7496

		290		1.1107788889		0.75032

		291		1.1499966667		0.75068

		292		1.1884777778		0.75104

		293		1.2269444444		0.75116

		294		1.2649611111		0.75128

		295		1.3025233333		0.75104

		296		1.3390844444		0.75032

		297		1.3717144444		0.74888

		298		1.4031066667		0.74644

		299		1.4403377778		0.74324

		300		1.4707155556		0.73936

		301		1.4990133333		0.73456

		302		1.5249411111		0.72912

		303		1.5482188889		0.72276

		304		1.56771		0.71532

		305		1.5796922222		0.70684

		306		1.5922433333		0.6972

		307		1.6117		0.68664

		308		1.61832		0.67512

		309		1.6220933333		0.66264

		310		1.6228644444		0.64936

		311		1.6186633333		0.635

		312		1.6099677778		0.61972

		313		1.5939344444		0.60352

		314		1.5776022222		0.58664

		315		1.5641066667		0.5688

		316		1.5396066667		0.55016

		317		1.5122022222		0.53088

		318		1.4811411111		0.51112

		319		1.4474611111		0.491

		320		1.4111311111		0.47036

		321		1.3689566667		0.44936

		322		1.3280111111		0.42808

		323		1.2943188889		0.40676

		324		1.2548977778		0.38556

		325		1.2144444444		0.36448

		326		1.1734722222		0.34376

		327		1.1337588889		0.3234

		328		1.09085		0.3036

		329		1.0456133333		0.28428

		330		1.0099155556		0.26556

		331		0.9728688889		0.24756

		332		0.9321333333		0.2304

		333		0.8927777778		0.21412

		334		0.8540355556		0.1988

		335		0.8157122222		0.18464

		336		0.77826		0.17164

		337		0.7398111111		0.1598

		338		0.7051955556		0.14916

		339		0.6723877778		0.13968

		340		0.6393411111		0.13132

		341		0.6074933333		0.12392

		342		0.5767966667		0.11744

		343		0.5475655556		0.1118

		344		0.5195222222		0.10688

		345		0.4918288889		0.10256

		346		0.4656411111		0.09872

		347		0.4407677778		0.09528

		348		0.4162155556		0.0922

		349		0.3927355556		0.08948

		350		0.3699566667		0.0872

		351		0.3483611111		0.08544

		352		0.3275766667		0.08416

		353		0.3078022222		0.0834

		354		0.2892022222		0.08328

		355		0.2720655556		0.08352

		356		0.2557433333		0.08432

		357		0.2403188889		0.0854

		358		0.2258055556		0.08676

		359		0.2119277778		0.08824

		360		0.1988088889		0.0896

		361		0.1863711111		0.09084

		362		0.1746844444		0.0918

		363		0.1636688889		0.0924

		364		0.1531866667		0.09264

		365		0.1432922222		0.09236

		366		0.1338444444		0.09164

		367		0.1250022222		0.09052

		368		0.1165755556		0.08916

		369		0.1087744444		0.08772

		370		0.10157		0.08624

		371		0.0948288889		0.08496

		372		0.08		0.08384

		373		0.0831344444		0.08296

		374		0.07		0.0822

		375		0.0734077778		0.08136

		376		0.06		0.0806

		377		0.06		0.07976

		378		0.05		0.0788

		379		0.05		0.07784

		380		0.0548366667		0.07684

		381		0.04433		0.07568

		382		0.0422333333		0.0746

		383		0.0404533333		0.07348

		384		0.03438		0.0724

		385		0.0330588889		0.07144

		386		0.0318555556		0.07052

		387		0.0305044444		0.06964

		388		0.02411		0.06876

		389		0.0227555556		0.06788

		390		0.02146		0.067

		391		0.0202333333		0.066

		392		0.0189355556		0.06476

		393		0.01449		0.06332

		394		0.0134644444		0.06172

		395		0.0125433333		0.05984

		396		0.0116655556		0.05784

		397		0.0108611111		0.05572

		398		0.0047988889		0.05344

		399		0.0043233333		0.051

		400		0.0038677778		0.04844

		401		0.0034555556		0.04584

		402		0.0030677778		0.04332

		403		0.0026666667		0.04084

		404		0.0024344444		0.03836

		405		0.0020155556		0.03596

		406		0.0017488889		0.03368

		407		0.0015455556		0.03148

		408		0.0013366667		0.02948

		409		0.00106		0.02756

		410		0.0008777778		0.02576

		411		0.0006577778		0.024

		412		0.0004833333		0.02244

		413		0.0003788889		0.02096

		414		0.0002488889		0.01952

		415		0.0001211111		0.01808

		416		0.0000444444		0.01672

		417		-0.0000044444		0.01548

		418		-0.0000777778		0.01424

		419		0		0.01304

		420				0.01192

		421				0.0108

		422				0.00968

		423				0.0086

		424				0.00764

		425				0.00676

		426				0.00596

		427				0.0052

		428				0.00456

		429				0.00396

		430				0.00348

		431				0.00292

		432				0.0024

		433				0.00192

		434				0.00148

		435				0.0012

		436				0.00092

		437				0.00068

		438				0.00048

		439				0.00036

		440				0.00028

		441

		442

		443

		444

		445

		446

		447

		448

		449

		450



TPO makes use of the match in this region
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Bulb Output

				watts/in

		wavelength		H bulb		D bulb		V bulb

		200		1.0		0.8		0.1

		201		1.0		0.8		0.1

		202		1.0		0.8		0.1

		203		1.0		0.8		0.1

		204		1.0		0.8		0.1

		205		1.0		0.8		0.1

		206		1.0		0.8		0.1

		207		1.0		0.8		0.1

		208		1.0		0.8		0.1

		209		1.0		0.8		0.1

		210		3.6		1.1		0.2

		211		3.6		1.1		0.2

		212		3.6		1.1		0.2

		213		3.6		1.1		0.2

		214		3.6		1.1		0.2

		215		3.6		1.1		0.2

		216		3.6		1.1		0.2

		217		3.6		1.1		0.2

		218		3.6		1.1		0.2

		219		3.6		1.1		0.2

		220		6.0		1.0		0.3

		221		6.0		1.0		0.3

		222		6.0		1.0		0.3

		223		6.0		1.0		0.3

		224		6.0		1.0		0.3

		225		6.0		1.0		0.3

		226		6.0		1.0		0.3

		227		6.0		1.0		0.3

		228		6.0		1.0		0.3

		229		6.0		1.0		0.3

		230		4.0		1.0		0.4

		231		4.0		1.0		0.4

		232		4.0		1.0		0.4

		233		4.0		1.0		0.4

		234		4.0		1.0		0.4

		235		4.0		1.0		0.4

		236		4.0		1.0		0.4

		237		4.0		1.0		0.4

		238		4.0		1.0		0.4

		239		4.0		1.0		0.4

		240		2.9		2.1		0.8

		241		2.9		2.1		0.8

		242		2.9		2.1		0.8

		243		2.9		2.1		0.8

		244		2.9		2.1		0.8

		245		2.9		2.1		0.8

		246		2.9		2.1		0.8

		247		2.9		2.1		0.8

		248		2.9		2.1		0.8

		249		2.9		2.1		0.8

		250		9.1		3.3		1.0

		251		9.1		3.3		1.0

		252		9.1		3.3		1.0

		253		9.1		3.3		1.0

		254		9.1		3.3		1.0

		255		9.1		3.3		1.0

		256		9.1		3.3		1.0

		257		9.1		3.3		1.0

		258		9.1		3.3		1.0

		259		9.1		3.3		1.0

		260		7.5		2.8		1.1

		261		7.5		2.8		1.1

		262		7.5		2.8		1.1

		263		7.5		2.8		1.1

		264		7.5		2.8		1.1

		265		7.5		2.8		1.1

		266		7.5		2.8		1.1

		267		7.5		2.8		1.1

		268		7.5		2.8		1.1

		269		7.5		2.8		1.1

		270		3.2		3.8		1.0

		271		3.2		3.8		1.0

		272		3.2		3.8		1.0

		273		3.2		3.8		1.0

		274		3.2		3.8		1.0

		275		3.2		3.8		1.0

		276		3.2		3.8		1.0

		277		3.2		3.8		1.0

		278		3.2		3.8		1.0

		279		3.2		3.8		1.0

		280		3.0		2.0		2.2

		281		3.0		2.0		2.2

		282		3.0		2.0		2.2

		283		3.0		2.0		2.2

		284		3.0		2.0		2.2

		285		3.0		2.0		2.2

		286		3.0		2.0		2.2

		287		3.0		2.0		2.2

		288		3.0		2.0		2.2

		289		3.0		2.0		2.2

		290		4.1		5.2		4.1

		291		4.1		5.2		4.1

		292		4.1		5.2		4.1

		293		4.1		5.2		4.1

		294		4.1		5.2		4.1

		295		4.1		5.2		4.1

		296		4.1		5.2		4.1

		297		4.1		5.2		4.1

		298		4.1		5.2		4.1

		299		4.1		5.2		4.1

		300		5.0		5.1		1.1

		301		5.0		5.1		1.1

		302		5.0		5.1		1.1

		303		5.0		5.1		1.1

		304		5.0		5.1		1.1

		305		5.0		5.1		1.1

		306		5.0		5.1		1.1

		307		5.0		5.1		1.1

		308		5.0		5.1		1.1

		309		5.0		5.1		1.1

		310		10.1		4.8		1.2

		311		10.1		4.8		1.2

		312		10.1		4.8		1.2

		313		10.1		4.8		1.2

		314		10.1		4.8		1.2

		315		10.1		4.8		1.2

		316		10.1		4.8		1.2

		317		10.1		4.8		1.2

		318		10.1		4.8		1.2

		319		10.1		4.8		1.2

		320		1.0		3.1		1.6

		321		1.0		3.1		1.6

		322		1.0		3.1		1.6

		323		1.0		3.1		1.6

		324		1.0		3.1		1.6

		325		1.0		3.1		1.6

		326		1.0		3.1		1.6

		327		1.0		3.1		1.6

		328		1.0		3.1		1.6

		329		1.0		3.1		1.6

		330		2.1		2.9		2.1

		331		2.1		2.9		2.1

		332		2.1		2.9		2.1

		333		2.1		2.9		2.1

		334		2.1		2.9		2.1

		335		2.1		2.9		2.1

		336		2.1		2.9		2.1

		337		2.1		2.9		2.1

		338		2.1		2.9		2.1

		339		2.1		2.9		2.1

		340		0.5		5.8		2.8

		341		0.5		5.8		2.8

		342		0.5		5.8		2.8

		343		0.5		5.8		2.8

		344		0.5		5.8		2.8

		345		0.5		5.8		2.8

		346		0.5		5.8		2.8

		347		0.5		5.8		2.8

		348		0.5		5.8		2.8

		349		0.5		5.8		2.8

		350		0.6		11.3		3.2

		351		0.6		11.3		3.2

		352		0.6		11.3		3.2

		353		0.6		11.3		3.2

		354		0.6		11.3		3.2

		355		0.6		11.3		3.2

		356		0.6		11.3		3.2

		357		0.6		11.3		3.2

		358		0.6		11.3		3.2

		359		0.6		11.3		3.2

		360		16.8		13.8		5.0

		361		16.8		13.8		5.0

		362		16.8		13.8		5.0

		363		16.8		13.8		5.0

		364		16.8		13.8		5.0

		365		16.8		13.8		5.0

		366		16.8		13.8		5.0

		367		16.8		13.8		5.0

		368		16.8		13.8		5.0

		369		16.8		13.8		5.0

		370		1.1		17.5		4.1

		371		1.1		17.5		4.1

		372		1.1		17.5		4.1

		373		1.1		17.5		4.1

		374		1.1		17.5		4.1

		375		1.1		17.5		4.1

		376		1.1		17.5		4.1

		377		1.1		17.5		4.1

		378		1.1		17.5		4.1

		379		1.1		17.5		4.1

		380		0.8		16.8		4.2

		381		0.8		16.8		4.2

		382		0.8		16.8		4.2

		383		0.8		16.8		4.2

		384		0.8		16.8		4.2

		385		0.8		16.8		4.2

		386		0.8		16.8		4.2

		387		0.8		16.8		4.2

		388		0.8		16.8		4.2

		389		0.8		16.8		4.2

		390		0.7		6.0		5.1

		391		0.7		6.0		5.1

		392		0.7		6.0		5.1

		393		0.7		6.0		5.1

		394		0.7		6.0		5.1

		395		0.7		6.0		5.1

		396		0.7		6.0		5.1

		397		0.7		6.0		5.1

		398		0.7		6.0		5.1

		399		0.7		6.0		5.1

		400		7.3		7.2		20.1

		401		7.3		7.2		20.1

		402		7.3		7.2		20.1

		403		7.3		7.2		20.1

		404		7.3		7.2		20.1

		405		7.3		7.2		20.1

		406		7.3		7.2		20.1

		407		7.3		7.2		20.1

		408		7.3		7.2		20.1

		409		7.3		7.2		20.1

		410		1.0		5.0		22.8

		411		1.0		5.0		22.8

		412		1.0		5.0		22.8

		413		1.0		5.0		22.8

		414		1.0		5.0		22.8

		415		1.0		5.0		22.8

		416		1.0		5.0		22.8

		417		1.0		5.0		22.8

		418		1.0		5.0		22.8

		419		1.0		5.0		22.8

		420		1.1		7.2		12.1

		421		1.1		7.2		12.1

		422		1.1		7.2		12.1

		423		1.1		7.2		12.1

		424		1.1		7.2		12.1

		425		1.1		7.2		12.1

		426		1.1		7.2		12.1

		427		1.1		7.2		12.1

		428		1.1		7.2		12.1

		429		1.1		7.2		12.1

		430		12.0		9.8		7.0

		431		12.0		9.8		7.0

		432		12.0		9.8		7.0

		433		12.0		9.8		7.0

		434		12.0		9.8		7.0

		435		12.0		9.8		7.0

		436		12.0		9.8		7.0

		437		12.0		9.8		7.0

		438		12.0		9.8		7.0

		439		12.0		9.8		7.0

		440		1.0		5.0		5.0

		441		1.0		5.0		5.0

		442		1.0		5.0		5.0

		443		1.0		5.0		5.0

		444		1.0		5.0		5.0

		445		1.0		5.0		5.0

		446		1.0		5.0		5.0

		447		1.0		5.0		5.0

		448		1.0		5.0		5.0

		449		1.0		5.0		5.0

		450		1.0		5.0		5.0





Bulb Output

				1.4673533333

				1.5932555556

				1.7603411111

				1.9876922222

				2.0097888889

				1.9908177778

				1.9175188889

				1.8284522222

				1.7267822222

				1.62106

				1.5418466667

				1.4711133333

				1.39117

				1.3425033333

				1.3227577778

				1.3283388889

				1.3224877778

				1.2792866667

				1.2626722222

				1.2062833333

				1.1846633333

				1.1749455556

				1.1678811111

				1.1541711111

				1.1431344444

				1.1403422222

				1.1408577778

				1.1491288889

				1.1536011111

				1.1554311111

				1.1557011111

				1.15119

				1.14361

				1.1289577778

				1.1136688889

				1.0971477778

				1.0782844444

				1.05563

				1.0290522222

				0.9996911111

				0.9650833333

				0.9266022222

				0.8827977778

				0.8346322222

				0.7832677778

				0.7310477778

				0.6794333333

				0.6302522222

				0.5848255556

				0.5439266667

				0.5082933333

				0.4777966667

				0.4516055556

				0.4297811111

				0.4118622222

				0.3974244444

				0.3862322222

				0.3783588889

				0.37346

				0.3712966667

				0.3716311111

				0.3743444444

				0.3795277778

				0.3869066667

				0.3965955556

				0.4081433333

				0.4214311111

				0.4365277778

				0.4533088889

				0.4718277778

				0.4917277778

				0.5131433333

				0.5359788889

				0.5606444444

				0.5865088889

				0.6141233333

				0.6426255556

				0.6718666667

				0.7015344444

				0.7320288889

				0.7631588889

				0.7949033333

				0.8276844444

				0.8617988889

				0.8955333333

				0.9302755556

				0.9651733333

				1.0005911111

				1.0369544444

				1.07299

				1.1107788889

				1.1499966667

				1.1884777778

				1.2269444444

				1.2649611111

				1.3025233333

				1.3390844444

				1.3717144444

				1.4031066667

				1.4403377778

				1.4707155556

				1.4990133333

				1.5249411111

				1.5482188889

				1.56771

				1.5796922222

				1.5922433333

				1.6117

				1.61832

				1.6220933333

				1.6228644444

				1.6186633333

				1.6099677778

				1.5939344444

				1.5776022222

				1.5641066667

				1.5396066667

				1.5122022222

				1.4811411111

				1.4474611111

				1.4111311111

				1.3689566667

				1.3280111111

				1.2943188889

				1.2548977778

				1.2144444444

				1.1734722222

				1.1337588889

				1.09085

				1.0456133333

				1.0099155556

				0.9728688889

				0.9321333333

				0.8927777778

				0.8540355556

				0.8157122222

				0.77826

				0.7398111111

				0.7051955556

				0.6723877778

				0.6393411111

				0.6074933333

				0.5767966667

				0.5475655556

				0.5195222222

				0.4918288889

				0.4656411111

				0.4407677778

				0.4162155556

				0.3927355556

				0.3699566667

				0.3483611111

				0.3275766667

				0.3078022222

				0.2892022222

				0.2720655556

				0.2557433333

				0.2403188889

				0.2258055556

				0.2119277778

				0.1988088889

				0.1863711111

				0.1746844444

				0.1636688889

				0.1531866667

				0.1432922222

				0.1338444444

				0.1250022222

				0.1165755556

				0.1087744444

				0.10157

				0.0948288889

				0.08

				0.0831344444

				0.07

				0.0734077778

				0.06

				0.06

				0.05

				0.05

				0.0548366667

				0.04433

				0.0422333333

				0.0404533333

				0.03438

				0.0330588889

				0.0318555556

				0.0305044444

				0.02411

				0.0227555556

				0.02146

				0.0202333333

				0.0189355556

				0.01449

				0.0134644444

				0.0125433333

				0.0116655556

				0.0108611111

				0.0047988889

				0.0043233333

				0.0038677778

				0.0034555556

				0.0030677778

				0.0026666667

				0.0024344444

				0.0020155556

				0.0017488889

				0.0015455556

				0.0013366667

				0.00106

				0.0008777778

				0.0006577778

				0.0004833333

				0.0003788889

				0.0002488889

				0.0001211111

				0.0000444444

				-0.0000044444

				-0.0000777778

				0



Good absorbance (PI) + Good energy output ("H" bulb) = Good match

H bulb

CPK

PI / Lamp Output Match
(Additol CPK / Fusion "H" bulb)



Photoinitiators

				1.4673533333		0.84328

				1.5932555556		1.0162

				1.7603411111		1.1762

				1.9876922222		1.27872

				2.0097888889		1.38276

				1.9908177778		1.50888

				1.9175188889		1.5596

				1.8284522222		1.59952

				1.7267822222		1.619

				1.62106		1.63492

				1.5418466667		1.69512

				1.4711133333		1.74244

				1.39117		1.71876

				1.3425033333		1.74168

				1.3227577778		1.8094

				1.3283388889		1.91944

				1.3224877778		1.9708

				1.2792866667		1.89192

				1.2626722222		1.87816

				1.2062833333		1.73224

				1.1846633333		1.6794

				1.1749455556		1.65256

				1.1678811111		1.62608

				1.1541711111		1.5734

				1.1431344444		1.52348

				1.1403422222		1.49472

				1.1408577778		1.47272

				1.1491288889		1.47156

				1.1536011111		1.4612

				1.1554311111		1.4492

				1.1557011111		1.44256

				1.15119		1.43416

				1.14361		1.42848

				1.1289577778		1.41016

				1.1136688889		1.39504

				1.0971477778		1.37824

				1.0782844444		1.35696

				1.05563		1.32712

				1.0290522222		1.29076

				0.9996911111		1.254

				0.9650833333		1.21392

				0.9266022222		1.176

				0.8827977778		1.13712

				0.8346322222		1.09788

				0.7832677778		1.05908

				0.7310477778		1.02216

				0.6794333333		0.98732

				0.6302522222		0.95408

				0.5848255556		0.92316

				0.5439266667		0.89432

				0.5082933333		0.86808

				0.4777966667		0.84368

				0.4516055556		0.82108

				0.4297811111		0.80032

				0.4118622222		0.78136

				0.3974244444		0.76436

				0.3862322222		0.74924

				0.3783588889		0.736

				0.37346		0.7246

				0.3712966667		0.71512

				0.3716311111		0.7074

				0.3743444444		0.70164

				0.3795277778		0.69756

				0.3869066667		0.69468

				0.3965955556		0.6932

				0.4081433333		0.69312

				0.4214311111		0.69452

				0.4365277778		0.6972

				0.4533088889		0.70108

				0.4718277778		0.7056

				0.4917277778		0.71024

				0.5131433333		0.71456

				0.5359788889		0.71888

				0.5606444444		0.72348

				0.5865088889		0.7284

				0.6141233333		0.73376

				0.6426255556		0.73912

				0.6718666667		0.74392

				0.7015344444		0.74768

				0.7320288889		0.74992

				0.7631588889		0.75076

				0.7949033333		0.75076

				0.8276844444		0.75012

				0.8617988889		0.74948

				0.8955333333		0.74864

				0.9302755556		0.74832

				0.9651733333		0.74828

				1.0005911111		0.7486

				1.0369544444		0.74904

				1.07299		0.7496

				1.1107788889		0.75032

				1.1499966667		0.75068

				1.1884777778		0.75104

				1.2269444444		0.75116

				1.2649611111		0.75128

				1.3025233333		0.75104

				1.3390844444		0.75032

				1.3717144444		0.74888

				1.4031066667		0.74644

				1.4403377778		0.74324

				1.4707155556		0.73936

				1.4990133333		0.73456

				1.5249411111		0.72912

				1.5482188889		0.72276

				1.56771		0.71532

				1.5796922222		0.70684

				1.5922433333		0.6972

				1.6117		0.68664

				1.61832		0.67512

				1.6220933333		0.66264

				1.6228644444		0.64936

				1.6186633333		0.635

				1.6099677778		0.61972

				1.5939344444		0.60352

				1.5776022222		0.58664

				1.5641066667		0.5688

				1.5396066667		0.55016

				1.5122022222		0.53088

				1.4811411111		0.51112

				1.4474611111		0.491

				1.4111311111		0.47036

				1.3689566667		0.44936

				1.3280111111		0.42808

				1.2943188889		0.40676

				1.2548977778		0.38556

				1.2144444444		0.36448

				1.1734722222		0.34376

				1.1337588889		0.3234

				1.09085		0.3036

				1.0456133333		0.28428

				1.0099155556		0.26556

				0.9728688889		0.24756

				0.9321333333		0.2304

				0.8927777778		0.21412

				0.8540355556		0.1988

				0.8157122222		0.18464

				0.77826		0.17164

				0.7398111111		0.1598

				0.7051955556		0.14916

				0.6723877778		0.13968

				0.6393411111		0.13132

				0.6074933333		0.12392

				0.5767966667		0.11744

				0.5475655556		0.1118

				0.5195222222		0.10688

				0.4918288889		0.10256

				0.4656411111		0.09872

				0.4407677778		0.09528

				0.4162155556		0.0922

				0.3927355556		0.08948

				0.3699566667		0.0872

				0.3483611111		0.08544

				0.3275766667		0.08416

				0.3078022222		0.0834

				0.2892022222		0.08328

				0.2720655556		0.08352

				0.2557433333		0.08432

				0.2403188889		0.0854

				0.2258055556		0.08676

				0.2119277778		0.08824

				0.1988088889		0.0896

				0.1863711111		0.09084

				0.1746844444		0.0918

				0.1636688889		0.0924

				0.1531866667		0.09264

				0.1432922222		0.09236

				0.1338444444		0.09164

				0.1250022222		0.09052

				0.1165755556		0.08916

				0.1087744444		0.08772

				0.10157		0.08624

				0.0948288889		0.08496

				0.08		0.08384

				0.0831344444		0.08296

				0.07		0.0822

				0.0734077778		0.08136

				0.06		0.0806

				0.06		0.07976

				0.05		0.0788

				0.05		0.07784

				0.0548366667		0.07684

				0.04433		0.07568

				0.0422333333		0.0746

				0.0404533333		0.07348

				0.03438		0.0724

				0.0330588889		0.07144

				0.0318555556		0.07052

				0.0305044444		0.06964

				0.02411		0.06876

				0.0227555556		0.06788

				0.02146		0.067

				0.0202333333		0.066

				0.0189355556		0.06476

				0.01449		0.06332

				0.0134644444		0.06172

				0.0125433333		0.05984

				0.0116655556		0.05784

				0.0108611111		0.05572

				0.0047988889		0.05344

				0.0043233333		0.051

				0.0038677778		0.04844

				0.0034555556		0.04584

				0.0030677778		0.04332

				0.0026666667		0.04084

				0.0024344444		0.03836

				0.0020155556		0.03596

				0.0017488889		0.03368

				0.0015455556		0.03148

				0.0013366667		0.02948

				0.00106		0.02756

				0.0008777778		0.02576

				0.0006577778		0.024

				0.0004833333		0.02244

				0.0003788889		0.02096

				0.0002488889		0.01952

				0.0001211111		0.01808

				0.0000444444		0.01672

				-0.0000044444		0.01548

				-0.0000777778		0.01424

				0		0.01304

						0.01192

						0.0108

						0.00968

						0.0086

						0.00764

						0.00676

						0.00596

						0.0052

						0.00456

						0.00396

						0.00348

						0.00292

						0.0024

						0.00192

						0.00148

						0.0012

						0.00092

						0.00068

						0.00048

						0.00036

						0.00028



TPO makes use of the match in this region

D bulb

CPK

TPO

PI / Doped Mercury Lamp Output Match
(Additol CPK, TPO / Fusion "D" bulb)



		wavelength		Irgacure 369		Irgacure 907		TPO		CPK

		200		1.925		1.634		0.843		1.47

		201		1.965		1.798		1.016		1.59

		202		2.189		1.915		1.176		1.76

		203		2.669		2.015		1.279		1.99

		204		2.734		1.912		1.383		2.01

		205		2.693		1.771		1.509		1.99

		206		2.577		1.616		1.560		1.92

		207		2.423		1.463		1.600		1.83

		208		2.244		1.317		1.619		1.73

		209		2.036		1.192		1.635		1.62

		210		1.841		1.090		1.695		1.54

		211		1.661		1.010		1.742		1.47

		212		1.507		0.948		1.719		1.39

		213		1.385		0.901		1.742		1.34

		214		1.294		0.865		1.809		1.32

		215		1.226		0.839		1.919		1.33

		216		1.176		0.820		1.971		1.32

		217		1.137		0.809		1.892		1.28

		218		1.108		0.802		1.878		1.26

		219		1.086		0.800		1.732		1.21

		220		1.073		0.802		1.679		1.18

		221		1.066		0.806		1.653		1.17

		222		1.064		0.813		1.626		1.17

		223		1.066		0.823		1.573		1.15

		224		1.070		0.836		1.523		1.14

		225		1.075		0.851		1.495		1.14

		226		1.080		0.870		1.473		1.14

		227		1.086		0.890		1.472		1.15

		228		1.090		0.910		1.461		1.15

		229		1.092		0.925		1.449		1.16

		230		1.093		0.931		1.443		1.16

		231		1.092		0.927		1.434		1.15

		232		1.088		0.915		1.428		1.14

		233		1.080		0.896		1.410		1.13

		234		1.069		0.877		1.395		1.11

		235		1.054		0.859		1.378		1.10

		236		1.034		0.844		1.357		1.08

		237		1.011		0.829		1.327		1.06

		238		0.983		0.813		1.291		1.03

		239		0.952		0.793		1.254		1.00

		240		0.916		0.765		1.214		0.97

		241		0.878		0.726		1.176		0.93

		242		0.835		0.676		1.137		0.88

		243		0.790		0.616		1.098		0.83

		244		0.741		0.550		1.059		0.78

		245		0.690		0.481		1.022		0.73

		246		0.637		0.414		0.987		0.68

		247		0.585		0.351		0.954		0.63

		248		0.534		0.297		0.923		0.58

		249		0.486		0.252		0.894		0.54

		250		0.440		0.216		0.868		0.51

		251		0.399		0.191		0.844		0.48

		252		0.361		0.173		0.821		0.45

		253		0.327		0.162		0.800		0.43

		254		0.297		0.158		0.781		0.41

		255		0.271		0.157		0.764		0.40

		256		0.249		0.160		0.749		0.39

		257		0.233		0.166		0.736		0.38

		258		0.221		0.175		0.725		0.37

		259		0.213		0.186		0.715		0.37

		260		0.208		0.199		0.707		0.37

		261		0.206		0.215		0.702		0.37

		262		0.207		0.234		0.698		0.38

		263		0.211		0.255		0.695		0.39

		264		0.218		0.279		0.693		0.40

		265		0.226		0.305		0.693		0.41

		266		0.235		0.334		0.695		0.42

		267		0.246		0.366		0.697		0.44

		268		0.258		0.401		0.701		0.45

		269		0.272		0.438		0.706		0.47

		270		0.286		0.479		0.710		0.49

		271		0.303		0.522		0.715		0.51

		272		0.321		0.568		0.719		0.54

		273		0.341		0.617		0.723		0.56

		274		0.362		0.669		0.728		0.59

		275		0.385		0.724		0.734		0.61

		276		0.408		0.780		0.739		0.64

		277		0.433		0.839		0.744		0.67

		278		0.459		0.898		0.748		0.70

		279		0.486		0.961		0.750		0.73

		280		0.514		1.025		0.751		0.76

		281		0.544		1.090		0.751		0.79

		282		0.575		1.158		0.750		0.83

		283		0.608		1.228		0.749		0.86

		284		0.641		1.297		0.749		0.90

		285		0.675		1.367		0.748		0.93

		286		0.711		1.436		0.748		0.97

		287		0.747		1.506		0.749		1.00

		288		0.785		1.577		0.749		1.04

		289		0.823		1.646		0.750		1.07

		290		0.863		1.719		0.750		1.11

		291		0.905		1.795		0.751		1.15

		292		0.948		1.867		0.751		1.19

		293		0.992		1.938		0.751		1.23

		294		1.037		2.007		0.751		1.26

		295		1.083		2.073		0.751		1.30

		296		1.130		2.137		0.750		1.34

		297		1.177		2.190		0.749		1.37

		298		1.225		2.238		0.746		1.40

		299		1.275		2.302		0.743		1.44

		300		1.325		2.348		0.739		1.47

		301		1.376		2.387		0.735		1.50

		302		1.427		2.419		0.729		1.52

		303		1.477		2.445		0.723		1.55

		304		1.528		2.460		0.715		1.57

		305		1.575		2.457		0.707		1.58

		306		1.623		2.456		0.697		1.59

		307		1.674		2.475		0.687		1.61

		308		1.721		2.459		0.675		1.62

		309		1.766		2.438		0.663		1.62

		310		1.811		2.409		0.649		1.62

		311		1.853		2.368		0.635		1.62

		312		1.895		2.316		0.620		1.61

		313		1.929		2.250		0.604		1.59

		314		1.960		2.186		0.587		1.58

		315		2.002		2.121		0.569		1.56

		316		2.032		2.037		0.550		1.54

		317		2.059		1.947		0.531		1.51

		318		2.082		1.851		0.511		1.48

		319		2.101		1.750		0.491		1.45

		320		2.117		1.646		0.470		1.41

		321		2.117		1.540		0.449		1.37

		322		2.119		1.437		0.428		1.33

		323		2.136		1.341		0.407		1.29

		324		2.138		1.241		0.386		1.25

		325		2.132		1.147		0.364		1.21

		326		2.117		1.060		0.344		1.17

		327		2.101		0.977		0.323		1.13

		328		2.073		0.896		0.304		1.09

		329		2.032		0.821		0.284		1.05

		330		2.014		0.750		0.266		1.01

		331		1.987		0.684		0.248		0.97

		332		1.944		0.622		0.230		0.93

		333		1.899		0.566		0.214		0.89

		334		1.851		0.513		0.199		0.85

		335		1.799		0.464		0.185		0.82

		336		1.744		0.419		0.172		0.78

		337		1.682		0.377		0.160		0.74

		338		1.627		0.340		0.149		0.71

		339		1.572		0.306		0.140		0.67

		340		1.512		0.275		0.131		0.64

		341		1.452		0.247		0.124		0.61

		342		1.391		0.222		0.117		0.58

		343		1.331		0.200		0.112		0.55

		344		1.272		0.180		0.107		0.52

		345		1.211		0.162		0.103		0.49

		346		1.153		0.145		0.099		0.47

		347		1.097		0.130		0.095		0.44

		348		1.040		0.116		0.092		0.42

		349		0.985		0.104		0.089		0.39

		350		0.930		0.093		0.087		0.37

		351		0.876		0.083		0.085		0.35

		352		0.824		0.075		0.084		0.33

		353		0.773		0.067		0.083		0.31

		354		0.725		0.060		0.083		0.29

		355		0.679		0.054		0.084		0.27

		356		0.635		0.048		0.084		0.26

		357		0.592		0.043		0.085		0.24

		358		0.552		0.039		0.087		0.23

		359		0.513		0.035		0.088		0.21

		360		0.475		0.031		0.090		0.20

		361		0.440		0.028		0.091		0.19

		362		0.407		0.025		0.092		0.17

		363		0.376		0.023		0.092		0.16

		364		0.346		0.021		0.093		0.15

		365		0.319		0.019		0.092		0.14

		366		0.293		0.017		0.092		0.13

		367		0.269		0.015		0.091		0.13

		368		0.247		0.013		0.089		0.12

		369		0.227		0.012		0.088		0.11

		370		0.208		0.011		0.086		0.10

		371		0.190		0.010		0.085		0.09

		372		0.174		0.009		0.084		0.08

		373		0.159		0.008		0.083		0.08

		374		0.145		0.007		0.082		0.07

		375		0.133		0.006		0.081		0.07

		376		0.121		0.006		0.081		0.06

		377		0.111		0.005		0.080		0.06

		378		0.101		0.004		0.079		0.05

		379		0.092		0.004		0.078		0.05

		380		0.084		0.003		0.077		0.05

		381		0.077		0.003		0.076		0.04

		382		0.071		0.003		0.075		0.04

		383		0.063		0.002		0.073		0.04

		384		0.058		0.002		0.072		0.03

		385		0.053		0.002		0.071		0.03

		386		0.049		0.002		0.071		0.03

		387		0.045		0.001		0.070		0.03

		388		0.042		0.001		0.069		0.02

		389		0.038		0.001		0.068		0.02

		390		0.035		0.001		0.067		0.02

		391		0.032		0.001		0.066		0.02

		392		0.030		0.001		0.065		0.02

		393		0.028		0.001		0.063		0.01

		394		0.025		0.000		0.062		0.01

		395		0.024		0.000		0.060		0.01

		396		0.022		0.000		0.058		0.01

		397		0.020		0.000		0.056		0.01

		398		0.019		0.000		0.053		0.00

		399		0.017		0.000		0.051		0.00

		400		0.016		0.000		0.048		0.00

		401		0.015		0.000		0.046		0.00

		402		0.013		-0.000		0.043		0.00

		403		0.013		-0.000		0.041		0.00

		404		0.012		0.000		0.038		0.00

		405		0.011		-0.000		0.036		0.00

		406		0.010		-0.000		0.034		0.00

		407		0.009		-0.000		0.031		0.00

		408		0.008		-0.000		0.029		0.00

		409		0.008		-0.000		0.028		0.00

		410		0.007		-0.000		0.026		0.00

		411		0.006		-0.000		0.024		0.00

		412		0.006		-0.000		0.022		0.00

		413		0.005		-0.000		0.021		0.00

		414		0.005		-0.000		0.020		0.00

		415		0.004		-0.000		0.018		0.00

		416		0.004		-0.000		0.017		0.00

		417		0.004		-0.000		0.015		-0.00

		418		0.003		-0.000		0.014		-0.00

		419		0.003		-0.000		0.013		0.00

		420		0.003		-0.000		0.012		0.00

		421		0.002		-0.000		0.011		0.00

		422		0.002		-0.000		0.010		0.00

		423		0.002		-0.000		0.009		0.00

		424		0.002		-0.000		0.008		0.00

		425		0.001		-0.000		0.007		0.00

		426		0.001		-0.000		0.006		0.00

		427		0.001		-0.000		0.005		0.00

		428		0.001		-0.000		0.005		0.00

		429		0.001		-0.000		0.004		0.00

		430		0.001		-0.000		0.003		0.00

		431		0.001		-0.000		0.003		0.00

		432		0.000		-0.000		0.002		0.00

		433		0.000		-0.000		0.002		0.00

		434		0.000		-0.000		0.001		0.00

		435		0.000		-0.000		0.001		0.00

		436		0.000		-0.000		0.001		0.00

		437		-0.000		-0.000		0.001		0.00

		438		-0.000		-0.000		0.000		0.00

		439		-0.000		-0.000		0.000		0.00

		440		-0.000		-0.000		0.000		0.00
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Chart7

		200		1.4673533333		0.84328		2.5

		201		1.5932555556		1.0162		2.5

		202		1.7603411111		1.1762		2.5

		203		1.9876922222		1.27872		2.5

		204		2.0097888889		1.38276		2.5

		205		1.9908177778		1.50888		2.5

		206		1.9175188889		1.5596		2.5

		207		1.8284522222		1.59952		2.5

		208		1.7267822222		1.619		2.5

		209		1.62106		1.63492		2.5

		210		1.5418466667		1.69512		2.5

		211		1.4711133333		1.74244		2.5

		212		1.39117		1.71876		2.5

		213		1.3425033333		1.74168		2.5

		214		1.3227577778		1.8094		2.5

		215		1.3283388889		1.91944		2.5

		216		1.3224877778		1.9708		2.5

		217		1.2792866667		1.89192		2.5

		218		1.2626722222		1.87816		2.5

		219		1.2062833333		1.73224		2.5

		220		1.1846633333		1.6794		2.5

		221		1.1749455556		1.65256		2.5

		222		1.1678811111		1.62608		2.5

		223		1.1541711111		1.5734		2.5

		224		1.1431344444		1.52348		2.5

		225		1.1403422222		1.49472		2.5

		226		1.1408577778		1.47272		2.5

		227		1.1491288889		1.47156		2.5

		228		1.1536011111		1.4612		2.5

		229		1.1554311111		1.4492		2.5

		230		1.1557011111		1.44256		2.5

		231		1.15119		1.43416		2.5

		232		1.14361		1.42848		2.5

		233		1.1289577778		1.41016		2.5

		234		1.1136688889		1.39504		2.5

		235		1.0971477778		1.37824		2.5

		236		1.0782844444		1.35696		2.5

		237		1.05563		1.32712		2.5

		238		1.0290522222		1.29076		2.5

		239		0.9996911111		1.254		2.5

		240		0.9650833333		1.21392		2.5

		241		0.9266022222		1.176		2.5

		242		0.8827977778		1.13712		2.5

		243		0.8346322222		1.09788		2.5

		244		0.7832677778		1.05908		2.5

		245		0.7310477778		1.02216		2.5

		246		0.6794333333		0.98732		2.5

		247		0.6302522222		0.95408		2.5

		248		0.5848255556		0.92316		2.5

		249		0.5439266667		0.89432		2.5

		250		0.5082933333		0.86808		2.5

		251		0.4777966667		0.84368		2.5

		252		0.4516055556		0.82108		2.5

		253		0.4297811111		0.80032		2.5

		254		0.4118622222		0.78136		2.5

		255		0.3974244444		0.76436		2.5

		256		0.3862322222		0.74924		2.5

		257		0.3783588889		0.736		2.5

		258		0.37346		0.7246		2.5

		259		0.3712966667		0.71512		2.5

		260		0.3716311111		0.7074		2.5

		261		0.3743444444		0.70164		2.5

		262		0.3795277778		0.69756		2.5

		263		0.3869066667		0.69468		2.5

		264		0.3965955556		0.6932		2.5

		265		0.4081433333		0.69312		2.5

		266		0.4214311111		0.69452		2.5

		267		0.4365277778		0.6972		2.5

		268		0.4533088889		0.70108		2.5

		269		0.4718277778		0.7056		2.5

		270		0.4917277778		0.71024		2.5

		271		0.5131433333		0.71456		2.5

		272		0.5359788889		0.71888		2.5

		273		0.5606444444		0.72348		2.5

		274		0.5865088889		0.7284		2.5

		275		0.6141233333		0.73376		2.5

		276		0.6426255556		0.73912		2.5

		277		0.6718666667		0.74392		2.5

		278		0.7015344444		0.74768		2.5

		279		0.7320288889		0.74992		2.5

		280		0.7631588889		0.75076		2.5

		281		0.7949033333		0.75076		2.5

		282		0.8276844444		0.75012		2.5

		283		0.8617988889		0.74948		2.5

		284		0.8955333333		0.74864		2.5

		285		0.9302755556		0.74832		2.5

		286		0.9651733333		0.74828		2.5

		287		1.0005911111		0.7486		2.5

		288		1.0369544444		0.74904		2.5

		289		1.07299		0.7496		2.5

		290		1.1107788889		0.75032		2.5

		291		1.1499966667		0.75068		2.5

		292		1.1884777778		0.75104		2.5

		293		1.2269444444		0.75116		2.5

		294		1.2649611111		0.75128		2.5

		295		1.3025233333		0.75104		2.5

		296		1.3390844444		0.75032		2.5

		297		1.3717144444		0.74888		2.5

		298		1.4031066667		0.74644		2.5

		299		1.4403377778		0.74324		2.5

		300		1.4707155556		0.73936		2.5

		301		1.4990133333		0.73456		2.5

		302		1.5249411111		0.72912		2.5

		303		1.5482188889		0.72276		2.5

		304		1.56771		0.71532		2.5

		305		1.5796922222		0.70684		2.5

		306		1.5922433333		0.6972		2.5

		307		1.6117		0.68664		2.5

		308		1.61832		0.67512		2.5

		309		1.6220933333		0.66264		2.5

		310		1.6228644444		0.64936		2.5

		311		1.6186633333		0.635		2.5

		312		1.6099677778		0.61972		2.5

		313		1.5939344444		0.60352		2.5

		314		1.5776022222		0.58664		2.5

		315		1.5641066667		0.5688		2.5

		316		1.5396066667		0.55016		2.5

		317		1.5122022222		0.53088		2.5

		318		1.4811411111		0.51112		2.5

		319		1.4474611111		0.491		2.5

		320		1.4111311111		0.47036		2.5

		321		1.3689566667		0.44936		2.46

		322		1.3280111111		0.42808		2.42

		323		1.2943188889		0.40676		2.38

		324		1.2548977778		0.38556		2.34

		325		1.2144444444		0.36448		2.3

		326		1.1734722222		0.34376		2.26

		327		1.1337588889		0.3234		2.22

		328		1.09085		0.3036		2.18

		329		1.0456133333		0.28428		2.14

		330		1.0099155556		0.26556		2.1

		331		0.9728688889		0.24756		2.06

		332		0.9321333333		0.2304		2.02

		333		0.8927777778		0.21412		1.98

		334		0.8540355556		0.1988		1.94

		335		0.8157122222		0.18464		1.9

		336		0.77826		0.17164		1.86

		337		0.7398111111		0.1598		1.82

		338		0.7051955556		0.14916		1.78

		339		0.6723877778		0.13968		1.74

		340		0.6393411111		0.13132		1.7

		341		0.6074933333		0.12392		1.66

		342		0.5767966667		0.11744		1.62

		343		0.5475655556		0.1118		1.58

		344		0.5195222222		0.10688		1.54

		345		0.4918288889		0.10256		1.5

		346		0.4656411111		0.09872		1.46

		347		0.4407677778		0.09528		1.42

		348		0.4162155556		0.0922		1.38

		349		0.3927355556		0.08948		1.34

		350		0.3699566667		0.0872		1.3

		351		0.3483611111		0.08544		1.25

		352		0.3275766667		0.08416		1.2

		353		0.3078022222		0.0834		1.15

		354		0.2892022222		0.08328		1.1

		355		0.2720655556		0.08352		1.05

		356		0.2557433333		0.08432		1

		357		0.2403188889		0.0854		0.95

		358		0.2258055556		0.08676		0.9

		359		0.2119277778		0.08824		0.85

		360		0.1988088889		0.0896		0.8

		361		0.1863711111		0.09084		0.75

		362		0.1746844444		0.0918		0.7

		363		0.1636688889		0.0924		0.65

		364		0.1531866667		0.09264		0.6

		365		0.1432922222		0.09236		0.55

		366		0.1338444444		0.09164		0.5

		367		0.1250022222		0.09052		0.45

		368		0.1165755556		0.08916		0.4

		369		0.1087744444		0.08772		0.35

		370		0.10157		0.08624		0.3

		371		0.0948288889		0.08496		0.25

		372		0.08		0.08384		0.2

		373		0.0831344444		0.08296		0.15

		374		0.07		0.0822		0.1

		375		0.0734077778		0.08136		0.05

		376		0.06		0.0806		0

		377		0.06		0.07976

		378		0.05		0.0788

		379		0.05		0.07784

		380		0.0548366667		0.07684

		381		0.04433		0.07568

		382		0.0422333333		0.0746

		383		0.0404533333		0.07348

		384		0.03438		0.0724

		385		0.0330588889		0.07144

		386		0.0318555556		0.07052

		387		0.0305044444		0.06964

		388		0.02411		0.06876

		389		0.0227555556		0.06788

		390		0.02146		0.067

		391		0.0202333333		0.066

		392		0.0189355556		0.06476

		393		0.01449		0.06332

		394		0.0134644444		0.06172

		395		0.0125433333		0.05984

		396		0.0116655556		0.05784

		397		0.0108611111		0.05572

		398		0.0047988889		0.05344

		399		0.0043233333		0.051

		400		0.0038677778		0.04844

		401		0.0034555556		0.04584

		402		0.0030677778		0.04332

		403		0.0026666667		0.04084

		404		0.0024344444		0.03836

		405		0.0020155556		0.03596

		406		0.0017488889		0.03368

		407		0.0015455556		0.03148

		408		0.0013366667		0.02948

		409		0.00106		0.02756

		410		0.0008777778		0.02576

		411		0.0006577778		0.024

		412		0.0004833333		0.02244

		413		0.0003788889		0.02096

		414		0.0002488889		0.01952

		415		0.0001211111		0.01808

		416		0.0000444444		0.01672

		417		-0.0000044444		0.01548

		418		-0.0000777778		0.01424

		419		0		0.01304

		420				0.01192

		421				0.0108

		422				0.00968

		423				0.0086

		424				0.00764

		425				0.00676

		426				0.00596

		427				0.0052

		428				0.00456

		429				0.00396

		430				0.00348

		431				0.00292

		432				0.0024

		433				0.00192

		434				0.00148

		435				0.0012

		436				0.00092

		437				0.00068

		438				0.00048

		439				0.00036

		440				0.00028

		441

		442

		443

		444

		445

		446

		447

		448

		449

		450



TPO makes use of the match in this region

TiO2 absorbs the light  in this region.
NOT AVAILABLE TO PI

D bulb

CPK

TPO

TiO2

PI / Additive Mercury Lamp Output Match
(CPK PI, TPO  PI /  "D" bulb)
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2.9
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17.5
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6

6

6

6

6

6
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Bulb Output

				watts/in

		wavelength		H bulb		D bulb		V bulb

		200		1.0		0.8		0.1

		201		1.0		0.8		0.1

		202		1.0		0.8		0.1

		203		1.0		0.8		0.1

		204		1.0		0.8		0.1

		205		1.0		0.8		0.1

		206		1.0		0.8		0.1

		207		1.0		0.8		0.1

		208		1.0		0.8		0.1

		209		1.0		0.8		0.1

		210		3.6		1.1		0.2

		211		3.6		1.1		0.2

		212		3.6		1.1		0.2

		213		3.6		1.1		0.2

		214		3.6		1.1		0.2

		215		3.6		1.1		0.2

		216		3.6		1.1		0.2

		217		3.6		1.1		0.2

		218		3.6		1.1		0.2

		219		3.6		1.1		0.2

		220		6.0		1.0		0.3

		221		6.0		1.0		0.3

		222		6.0		1.0		0.3

		223		6.0		1.0		0.3

		224		6.0		1.0		0.3

		225		6.0		1.0		0.3

		226		6.0		1.0		0.3

		227		6.0		1.0		0.3

		228		6.0		1.0		0.3

		229		6.0		1.0		0.3

		230		4.0		1.0		0.4

		231		4.0		1.0		0.4

		232		4.0		1.0		0.4

		233		4.0		1.0		0.4

		234		4.0		1.0		0.4

		235		4.0		1.0		0.4

		236		4.0		1.0		0.4

		237		4.0		1.0		0.4

		238		4.0		1.0		0.4

		239		4.0		1.0		0.4

		240		2.9		2.1		0.8

		241		2.9		2.1		0.8

		242		2.9		2.1		0.8

		243		2.9		2.1		0.8

		244		2.9		2.1		0.8

		245		2.9		2.1		0.8

		246		2.9		2.1		0.8

		247		2.9		2.1		0.8

		248		2.9		2.1		0.8

		249		2.9		2.1		0.8

		250		9.1		3.3		1.0

		251		9.1		3.3		1.0

		252		9.1		3.3		1.0

		253		9.1		3.3		1.0

		254		9.1		3.3		1.0

		255		9.1		3.3		1.0

		256		9.1		3.3		1.0

		257		9.1		3.3		1.0

		258		9.1		3.3		1.0

		259		9.1		3.3		1.0

		260		7.5		2.8		1.1

		261		7.5		2.8		1.1

		262		7.5		2.8		1.1

		263		7.5		2.8		1.1

		264		7.5		2.8		1.1

		265		7.5		2.8		1.1

		266		7.5		2.8		1.1

		267		7.5		2.8		1.1

		268		7.5		2.8		1.1

		269		7.5		2.8		1.1

		270		3.2		3.8		1.0

		271		3.2		3.8		1.0

		272		3.2		3.8		1.0

		273		3.2		3.8		1.0

		274		3.2		3.8		1.0

		275		3.2		3.8		1.0

		276		3.2		3.8		1.0

		277		3.2		3.8		1.0

		278		3.2		3.8		1.0

		279		3.2		3.8		1.0

		280		3.0		2.0		2.2

		281		3.0		2.0		2.2

		282		3.0		2.0		2.2

		283		3.0		2.0		2.2

		284		3.0		2.0		2.2

		285		3.0		2.0		2.2

		286		3.0		2.0		2.2

		287		3.0		2.0		2.2

		288		3.0		2.0		2.2

		289		3.0		2.0		2.2

		290		4.1		5.2		4.1

		291		4.1		5.2		4.1

		292		4.1		5.2		4.1

		293		4.1		5.2		4.1

		294		4.1		5.2		4.1

		295		4.1		5.2		4.1

		296		4.1		5.2		4.1

		297		4.1		5.2		4.1

		298		4.1		5.2		4.1

		299		4.1		5.2		4.1

		300		5.0		5.1		1.1

		301		5.0		5.1		1.1

		302		5.0		5.1		1.1

		303		5.0		5.1		1.1

		304		5.0		5.1		1.1

		305		5.0		5.1		1.1

		306		5.0		5.1		1.1

		307		5.0		5.1		1.1

		308		5.0		5.1		1.1

		309		5.0		5.1		1.1

		310		10.1		4.8		1.2

		311		10.1		4.8		1.2

		312		10.1		4.8		1.2

		313		10.1		4.8		1.2

		314		10.1		4.8		1.2

		315		10.1		4.8		1.2

		316		10.1		4.8		1.2

		317		10.1		4.8		1.2

		318		10.1		4.8		1.2

		319		10.1		4.8		1.2

		320		1.0		3.1		1.6

		321		1.0		3.1		1.6

		322		1.0		3.1		1.6

		323		1.0		3.1		1.6

		324		1.0		3.1		1.6

		325		1.0		3.1		1.6

		326		1.0		3.1		1.6

		327		1.0		3.1		1.6

		328		1.0		3.1		1.6

		329		1.0		3.1		1.6

		330		2.1		2.9		2.1

		331		2.1		2.9		2.1

		332		2.1		2.9		2.1

		333		2.1		2.9		2.1

		334		2.1		2.9		2.1

		335		2.1		2.9		2.1

		336		2.1		2.9		2.1

		337		2.1		2.9		2.1

		338		2.1		2.9		2.1

		339		2.1		2.9		2.1

		340		0.5		5.8		2.8

		341		0.5		5.8		2.8

		342		0.5		5.8		2.8

		343		0.5		5.8		2.8

		344		0.5		5.8		2.8

		345		0.5		5.8		2.8

		346		0.5		5.8		2.8

		347		0.5		5.8		2.8

		348		0.5		5.8		2.8

		349		0.5		5.8		2.8

		350		0.6		11.3		3.2

		351		0.6		11.3		3.2

		352		0.6		11.3		3.2

		353		0.6		11.3		3.2

		354		0.6		11.3		3.2

		355		0.6		11.3		3.2

		356		0.6		11.3		3.2

		357		0.6		11.3		3.2

		358		0.6		11.3		3.2

		359		0.6		11.3		3.2

		360		16.8		13.8		5.0

		361		16.8		13.8		5.0

		362		16.8		13.8		5.0

		363		16.8		13.8		5.0

		364		16.8		13.8		5.0

		365		16.8		13.8		5.0

		366		16.8		13.8		5.0

		367		16.8		13.8		5.0

		368		16.8		13.8		5.0

		369		16.8		13.8		5.0

		370		1.1		17.5		4.1

		371		1.1		17.5		4.1

		372		1.1		17.5		4.1

		373		1.1		17.5		4.1

		374		1.1		17.5		4.1

		375		1.1		17.5		4.1

		376		1.1		17.5		4.1

		377		1.1		17.5		4.1

		378		1.1		17.5		4.1

		379		1.1		17.5		4.1

		380		0.8		16.8		4.2

		381		0.8		16.8		4.2

		382		0.8		16.8		4.2

		383		0.8		16.8		4.2

		384		0.8		16.8		4.2

		385		0.8		16.8		4.2

		386		0.8		16.8		4.2

		387		0.8		16.8		4.2

		388		0.8		16.8		4.2

		389		0.8		16.8		4.2

		390		0.7		6.0		5.1

		391		0.7		6.0		5.1

		392		0.7		6.0		5.1

		393		0.7		6.0		5.1

		394		0.7		6.0		5.1

		395		0.7		6.0		5.1

		396		0.7		6.0		5.1

		397		0.7		6.0		5.1

		398		0.7		6.0		5.1

		399		0.7		6.0		5.1

		400		7.3		7.2		20.1

		401		7.3		7.2		20.1

		402		7.3		7.2		20.1

		403		7.3		7.2		20.1

		404		7.3		7.2		20.1

		405		7.3		7.2		20.1

		406		7.3		7.2		20.1

		407		7.3		7.2		20.1

		408		7.3		7.2		20.1

		409		7.3		7.2		20.1

		410		1.0		5.0		22.8

		411		1.0		5.0		22.8

		412		1.0		5.0		22.8

		413		1.0		5.0		22.8

		414		1.0		5.0		22.8

		415		1.0		5.0		22.8

		416		1.0		5.0		22.8

		417		1.0		5.0		22.8

		418		1.0		5.0		22.8

		419		1.0		5.0		22.8

		420		1.1		7.2		12.1

		421		1.1		7.2		12.1

		422		1.1		7.2		12.1

		423		1.1		7.2		12.1

		424		1.1		7.2		12.1

		425		1.1		7.2		12.1

		426		1.1		7.2		12.1

		427		1.1		7.2		12.1

		428		1.1		7.2		12.1

		429		1.1		7.2		12.1

		430		12.0		9.8		7.0

		431		12.0		9.8		7.0

		432		12.0		9.8		7.0

		433		12.0		9.8		7.0

		434		12.0		9.8		7.0

		435		12.0		9.8		7.0

		436		12.0		9.8		7.0

		437		12.0		9.8		7.0

		438		12.0		9.8		7.0

		439		12.0		9.8		7.0

		440		1.0		5.0		5.0

		441		1.0		5.0		5.0

		442		1.0		5.0		5.0

		443		1.0		5.0		5.0

		444		1.0		5.0		5.0

		445		1.0		5.0		5.0

		446		1.0		5.0		5.0

		447		1.0		5.0		5.0

		448		1.0		5.0		5.0

		449		1.0		5.0		5.0

		450		1.0		5.0		5.0





Bulb Output

				1.4673533333

				1.5932555556

				1.7603411111

				1.9876922222

				2.0097888889

				1.9908177778

				1.9175188889

				1.8284522222

				1.7267822222

				1.62106

				1.5418466667

				1.4711133333

				1.39117

				1.3425033333

				1.3227577778

				1.3283388889

				1.3224877778

				1.2792866667

				1.2626722222

				1.2062833333

				1.1846633333

				1.1749455556

				1.1678811111

				1.1541711111

				1.1431344444

				1.1403422222

				1.1408577778

				1.1491288889

				1.1536011111

				1.1554311111

				1.1557011111

				1.15119

				1.14361

				1.1289577778

				1.1136688889

				1.0971477778

				1.0782844444

				1.05563

				1.0290522222

				0.9996911111

				0.9650833333

				0.9266022222

				0.8827977778

				0.8346322222

				0.7832677778

				0.7310477778

				0.6794333333

				0.6302522222

				0.5848255556

				0.5439266667

				0.5082933333

				0.4777966667

				0.4516055556

				0.4297811111

				0.4118622222

				0.3974244444

				0.3862322222

				0.3783588889

				0.37346

				0.3712966667

				0.3716311111

				0.3743444444

				0.3795277778

				0.3869066667

				0.3965955556

				0.4081433333

				0.4214311111

				0.4365277778

				0.4533088889

				0.4718277778

				0.4917277778

				0.5131433333

				0.5359788889

				0.5606444444

				0.5865088889

				0.6141233333

				0.6426255556

				0.6718666667

				0.7015344444

				0.7320288889

				0.7631588889

				0.7949033333

				0.8276844444

				0.8617988889

				0.8955333333

				0.9302755556

				0.9651733333

				1.0005911111

				1.0369544444

				1.07299

				1.1107788889

				1.1499966667

				1.1884777778

				1.2269444444

				1.2649611111

				1.3025233333

				1.3390844444

				1.3717144444

				1.4031066667

				1.4403377778

				1.4707155556

				1.4990133333

				1.5249411111

				1.5482188889

				1.56771

				1.5796922222

				1.5922433333

				1.6117

				1.61832

				1.6220933333

				1.6228644444

				1.6186633333

				1.6099677778

				1.5939344444

				1.5776022222

				1.5641066667

				1.5396066667

				1.5122022222

				1.4811411111

				1.4474611111

				1.4111311111

				1.3689566667

				1.3280111111

				1.2943188889

				1.2548977778

				1.2144444444

				1.1734722222

				1.1337588889

				1.09085

				1.0456133333

				1.0099155556

				0.9728688889

				0.9321333333

				0.8927777778

				0.8540355556

				0.8157122222

				0.77826

				0.7398111111

				0.7051955556

				0.6723877778

				0.6393411111

				0.6074933333

				0.5767966667

				0.5475655556

				0.5195222222

				0.4918288889

				0.4656411111

				0.4407677778

				0.4162155556

				0.3927355556

				0.3699566667

				0.3483611111

				0.3275766667

				0.3078022222

				0.2892022222

				0.2720655556

				0.2557433333

				0.2403188889

				0.2258055556

				0.2119277778

				0.1988088889

				0.1863711111

				0.1746844444

				0.1636688889

				0.1531866667

				0.1432922222

				0.1338444444

				0.1250022222

				0.1165755556

				0.1087744444

				0.10157

				0.0948288889

				0.08

				0.0831344444

				0.07

				0.0734077778

				0.06

				0.06

				0.05

				0.05

				0.0548366667

				0.04433

				0.0422333333

				0.0404533333

				0.03438

				0.0330588889

				0.0318555556

				0.0305044444

				0.02411

				0.0227555556

				0.02146

				0.0202333333

				0.0189355556

				0.01449

				0.0134644444

				0.0125433333

				0.0116655556

				0.0108611111

				0.0047988889

				0.0043233333

				0.0038677778

				0.0034555556

				0.0030677778

				0.0026666667

				0.0024344444

				0.0020155556

				0.0017488889

				0.0015455556

				0.0013366667

				0.00106

				0.0008777778

				0.0006577778

				0.0004833333

				0.0003788889

				0.0002488889

				0.0001211111

				0.0000444444

				-0.0000044444

				-0.0000777778

				0



Good absorbance (PI) + Good energy output ("H" bulb) = Good match

H bulb

CPK

PI / Lamp Output Match
(Additol CPK / Fusion "H" bulb)



Photoinitiators

				1.4673533333		0.84328

				1.5932555556		1.0162

				1.7603411111		1.1762

				1.9876922222		1.27872

				2.0097888889		1.38276

				1.9908177778		1.50888

				1.9175188889		1.5596

				1.8284522222		1.59952

				1.7267822222		1.619

				1.62106		1.63492

				1.5418466667		1.69512

				1.4711133333		1.74244

				1.39117		1.71876

				1.3425033333		1.74168

				1.3227577778		1.8094

				1.3283388889		1.91944

				1.3224877778		1.9708

				1.2792866667		1.89192

				1.2626722222		1.87816

				1.2062833333		1.73224

				1.1846633333		1.6794

				1.1749455556		1.65256

				1.1678811111		1.62608

				1.1541711111		1.5734

				1.1431344444		1.52348

				1.1403422222		1.49472

				1.1408577778		1.47272

				1.1491288889		1.47156

				1.1536011111		1.4612

				1.1554311111		1.4492

				1.1557011111		1.44256

				1.15119		1.43416

				1.14361		1.42848

				1.1289577778		1.41016

				1.1136688889		1.39504

				1.0971477778		1.37824

				1.0782844444		1.35696

				1.05563		1.32712

				1.0290522222		1.29076

				0.9996911111		1.254

				0.9650833333		1.21392

				0.9266022222		1.176

				0.8827977778		1.13712

				0.8346322222		1.09788

				0.7832677778		1.05908

				0.7310477778		1.02216

				0.6794333333		0.98732

				0.6302522222		0.95408

				0.5848255556		0.92316

				0.5439266667		0.89432

				0.5082933333		0.86808

				0.4777966667		0.84368

				0.4516055556		0.82108

				0.4297811111		0.80032

				0.4118622222		0.78136

				0.3974244444		0.76436

				0.3862322222		0.74924

				0.3783588889		0.736

				0.37346		0.7246

				0.3712966667		0.71512

				0.3716311111		0.7074

				0.3743444444		0.70164

				0.3795277778		0.69756

				0.3869066667		0.69468

				0.3965955556		0.6932

				0.4081433333		0.69312

				0.4214311111		0.69452

				0.4365277778		0.6972

				0.4533088889		0.70108

				0.4718277778		0.7056

				0.4917277778		0.71024

				0.5131433333		0.71456

				0.5359788889		0.71888

				0.5606444444		0.72348

				0.5865088889		0.7284

				0.6141233333		0.73376

				0.6426255556		0.73912

				0.6718666667		0.74392

				0.7015344444		0.74768

				0.7320288889		0.74992

				0.7631588889		0.75076

				0.7949033333		0.75076

				0.8276844444		0.75012

				0.8617988889		0.74948

				0.8955333333		0.74864

				0.9302755556		0.74832

				0.9651733333		0.74828

				1.0005911111		0.7486

				1.0369544444		0.74904

				1.07299		0.7496

				1.1107788889		0.75032

				1.1499966667		0.75068

				1.1884777778		0.75104

				1.2269444444		0.75116

				1.2649611111		0.75128

				1.3025233333		0.75104

				1.3390844444		0.75032

				1.3717144444		0.74888

				1.4031066667		0.74644

				1.4403377778		0.74324

				1.4707155556		0.73936

				1.4990133333		0.73456

				1.5249411111		0.72912

				1.5482188889		0.72276

				1.56771		0.71532

				1.5796922222		0.70684

				1.5922433333		0.6972

				1.6117		0.68664

				1.61832		0.67512

				1.6220933333		0.66264

				1.6228644444		0.64936

				1.6186633333		0.635

				1.6099677778		0.61972

				1.5939344444		0.60352

				1.5776022222		0.58664

				1.5641066667		0.5688

				1.5396066667		0.55016

				1.5122022222		0.53088

				1.4811411111		0.51112

				1.4474611111		0.491

				1.4111311111		0.47036

				1.3689566667		0.44936

				1.3280111111		0.42808

				1.2943188889		0.40676

				1.2548977778		0.38556

				1.2144444444		0.36448

				1.1734722222		0.34376

				1.1337588889		0.3234

				1.09085		0.3036

				1.0456133333		0.28428

				1.0099155556		0.26556

				0.9728688889		0.24756

				0.9321333333		0.2304

				0.8927777778		0.21412

				0.8540355556		0.1988

				0.8157122222		0.18464

				0.77826		0.17164

				0.7398111111		0.1598

				0.7051955556		0.14916

				0.6723877778		0.13968

				0.6393411111		0.13132

				0.6074933333		0.12392

				0.5767966667		0.11744

				0.5475655556		0.1118

				0.5195222222		0.10688

				0.4918288889		0.10256

				0.4656411111		0.09872

				0.4407677778		0.09528

				0.4162155556		0.0922

				0.3927355556		0.08948

				0.3699566667		0.0872

				0.3483611111		0.08544

				0.3275766667		0.08416

				0.3078022222		0.0834

				0.2892022222		0.08328

				0.2720655556		0.08352

				0.2557433333		0.08432

				0.2403188889		0.0854

				0.2258055556		0.08676

				0.2119277778		0.08824

				0.1988088889		0.0896

				0.1863711111		0.09084

				0.1746844444		0.0918

				0.1636688889		0.0924

				0.1531866667		0.09264

				0.1432922222		0.09236

				0.1338444444		0.09164

				0.1250022222		0.09052

				0.1165755556		0.08916

				0.1087744444		0.08772

				0.10157		0.08624

				0.0948288889		0.08496

				0.08		0.08384

				0.0831344444		0.08296

				0.07		0.0822

				0.0734077778		0.08136

				0.06		0.0806

				0.06		0.07976

				0.05		0.0788

				0.05		0.07784

				0.0548366667		0.07684

				0.04433		0.07568

				0.0422333333		0.0746

				0.0404533333		0.07348

				0.03438		0.0724

				0.0330588889		0.07144

				0.0318555556		0.07052

				0.0305044444		0.06964

				0.02411		0.06876

				0.0227555556		0.06788

				0.02146		0.067

				0.0202333333		0.066

				0.0189355556		0.06476

				0.01449		0.06332

				0.0134644444		0.06172

				0.0125433333		0.05984

				0.0116655556		0.05784

				0.0108611111		0.05572

				0.0047988889		0.05344

				0.0043233333		0.051

				0.0038677778		0.04844

				0.0034555556		0.04584

				0.0030677778		0.04332

				0.0026666667		0.04084

				0.0024344444		0.03836

				0.0020155556		0.03596

				0.0017488889		0.03368

				0.0015455556		0.03148

				0.0013366667		0.02948

				0.00106		0.02756

				0.0008777778		0.02576

				0.0006577778		0.024

				0.0004833333		0.02244

				0.0003788889		0.02096

				0.0002488889		0.01952

				0.0001211111		0.01808

				0.0000444444		0.01672

				-0.0000044444		0.01548

				-0.0000777778		0.01424

				0		0.01304

						0.01192

						0.0108

						0.00968

						0.0086

						0.00764

						0.00676

						0.00596

						0.0052

						0.00456

						0.00396

						0.00348

						0.00292

						0.0024

						0.00192

						0.00148

						0.0012

						0.00092

						0.00068

						0.00048

						0.00036

						0.00028



TPO makes use of the match in this region

D bulb

CPK

TPO

PI / Doped Mercury Lamp Output Match
(Additol CPK, TPO / Fusion "D" bulb)



		wavelength		Irgacure 369		Irgacure 907		TPO		CPK		TiO2

		200		1.925		1.634		0.843		1.47		2.500

		201		1.965		1.798		1.016		1.59		2.500

		202		2.189		1.915		1.176		1.76		2.500

		203		2.669		2.015		1.279		1.99		2.500

		204		2.734		1.912		1.383		2.01		2.500

		205		2.693		1.771		1.509		1.99		2.500

		206		2.577		1.616		1.560		1.92		2.500

		207		2.423		1.463		1.600		1.83		2.500

		208		2.244		1.317		1.619		1.73		2.500

		209		2.036		1.192		1.635		1.62		2.500

		210		1.841		1.090		1.695		1.54		2.500

		211		1.661		1.010		1.742		1.47		2.500

		212		1.507		0.948		1.719		1.39		2.500

		213		1.385		0.901		1.742		1.34		2.500

		214		1.294		0.865		1.809		1.32		2.500

		215		1.226		0.839		1.919		1.33		2.500

		216		1.176		0.820		1.971		1.32		2.500

		217		1.137		0.809		1.892		1.28		2.500

		218		1.108		0.802		1.878		1.26		2.500

		219		1.086		0.800		1.732		1.21		2.500

		220		1.073		0.802		1.679		1.18		2.500

		221		1.066		0.806		1.653		1.17		2.500

		222		1.064		0.813		1.626		1.17		2.500

		223		1.066		0.823		1.573		1.15		2.500

		224		1.070		0.836		1.523		1.14		2.500

		225		1.075		0.851		1.495		1.14		2.500

		226		1.080		0.870		1.473		1.14		2.500

		227		1.086		0.890		1.472		1.15		2.500

		228		1.090		0.910		1.461		1.15		2.500

		229		1.092		0.925		1.449		1.16		2.500

		230		1.093		0.931		1.443		1.16		2.500

		231		1.092		0.927		1.434		1.15		2.500

		232		1.088		0.915		1.428		1.14		2.500

		233		1.080		0.896		1.410		1.13		2.500

		234		1.069		0.877		1.395		1.11		2.500

		235		1.054		0.859		1.378		1.10		2.500

		236		1.034		0.844		1.357		1.08		2.500

		237		1.011		0.829		1.327		1.06		2.500

		238		0.983		0.813		1.291		1.03		2.500

		239		0.952		0.793		1.254		1.00		2.500

		240		0.916		0.765		1.214		0.97		2.500

		241		0.878		0.726		1.176		0.93		2.500

		242		0.835		0.676		1.137		0.88		2.500

		243		0.790		0.616		1.098		0.83		2.500

		244		0.741		0.550		1.059		0.78		2.500

		245		0.690		0.481		1.022		0.73		2.500

		246		0.637		0.414		0.987		0.68		2.500

		247		0.585		0.351		0.954		0.63		2.500

		248		0.534		0.297		0.923		0.58		2.500

		249		0.486		0.252		0.894		0.54		2.500

		250		0.440		0.216		0.868		0.51		2.500

		251		0.399		0.191		0.844		0.48		2.500

		252		0.361		0.173		0.821		0.45		2.500

		253		0.327		0.162		0.800		0.43		2.500

		254		0.297		0.158		0.781		0.41		2.500

		255		0.271		0.157		0.764		0.40		2.500

		256		0.249		0.160		0.749		0.39		2.500

		257		0.233		0.166		0.736		0.38		2.500

		258		0.221		0.175		0.725		0.37		2.500

		259		0.213		0.186		0.715		0.37		2.500

		260		0.208		0.199		0.707		0.37		2.500

		261		0.206		0.215		0.702		0.37		2.500

		262		0.207		0.234		0.698		0.38		2.500

		263		0.211		0.255		0.695		0.39		2.500

		264		0.218		0.279		0.693		0.40		2.500

		265		0.226		0.305		0.693		0.41		2.500

		266		0.235		0.334		0.695		0.42		2.500

		267		0.246		0.366		0.697		0.44		2.500

		268		0.258		0.401		0.701		0.45		2.500

		269		0.272		0.438		0.706		0.47		2.500

		270		0.286		0.479		0.710		0.49		2.500

		271		0.303		0.522		0.715		0.51		2.500

		272		0.321		0.568		0.719		0.54		2.500

		273		0.341		0.617		0.723		0.56		2.500

		274		0.362		0.669		0.728		0.59		2.500

		275		0.385		0.724		0.734		0.61		2.500

		276		0.408		0.780		0.739		0.64		2.500

		277		0.433		0.839		0.744		0.67		2.500

		278		0.459		0.898		0.748		0.70		2.500

		279		0.486		0.961		0.750		0.73		2.500

		280		0.514		1.025		0.751		0.76		2.500

		281		0.544		1.090		0.751		0.79		2.500

		282		0.575		1.158		0.750		0.83		2.500

		283		0.608		1.228		0.749		0.86		2.500

		284		0.641		1.297		0.749		0.90		2.500

		285		0.675		1.367		0.748		0.93		2.500

		286		0.711		1.436		0.748		0.97		2.500

		287		0.747		1.506		0.749		1.00		2.500

		288		0.785		1.577		0.749		1.04		2.500

		289		0.823		1.646		0.750		1.07		2.500

		290		0.863		1.719		0.750		1.11		2.500

		291		0.905		1.795		0.751		1.15		2.500

		292		0.948		1.867		0.751		1.19		2.500

		293		0.992		1.938		0.751		1.23		2.500

		294		1.037		2.007		0.751		1.26		2.500

		295		1.083		2.073		0.751		1.30		2.500

		296		1.130		2.137		0.750		1.34		2.500

		297		1.177		2.190		0.749		1.37		2.500

		298		1.225		2.238		0.746		1.40		2.500

		299		1.275		2.302		0.743		1.44		2.500

		300		1.325		2.348		0.739		1.47		2.500

		301		1.376		2.387		0.735		1.50		2.500

		302		1.427		2.419		0.729		1.52		2.500

		303		1.477		2.445		0.723		1.55		2.500

		304		1.528		2.460		0.715		1.57		2.500

		305		1.575		2.457		0.707		1.58		2.500

		306		1.623		2.456		0.697		1.59		2.500

		307		1.674		2.475		0.687		1.61		2.500

		308		1.721		2.459		0.675		1.62		2.500

		309		1.766		2.438		0.663		1.62		2.500

		310		1.811		2.409		0.649		1.62		2.500

		311		1.853		2.368		0.635		1.62		2.500

		312		1.895		2.316		0.620		1.61		2.500

		313		1.929		2.250		0.604		1.59		2.500

		314		1.960		2.186		0.587		1.58		2.500

		315		2.002		2.121		0.569		1.56		2.500

		316		2.032		2.037		0.550		1.54		2.500

		317		2.059		1.947		0.531		1.51		2.500

		318		2.082		1.851		0.511		1.48		2.500

		319		2.101		1.750		0.491		1.45		2.500

		320		2.117		1.646		0.470		1.41		2.500

		321		2.117		1.540		0.449		1.37		2.460

		322		2.119		1.437		0.428		1.33		2.420

		323		2.136		1.341		0.407		1.29		2.380

		324		2.138		1.241		0.386		1.25		2.340

		325		2.132		1.147		0.364		1.21		2.300

		326		2.117		1.060		0.344		1.17		2.260

		327		2.101		0.977		0.323		1.13		2.220

		328		2.073		0.896		0.304		1.09		2.180

		329		2.032		0.821		0.284		1.05		2.140

		330		2.014		0.750		0.266		1.01		2.100

		331		1.987		0.684		0.248		0.97		2.060

		332		1.944		0.622		0.230		0.93		2.020

		333		1.899		0.566		0.214		0.89		1.980

		334		1.851		0.513		0.199		0.85		1.940

		335		1.799		0.464		0.185		0.82		1.900

		336		1.744		0.419		0.172		0.78		1.860

		337		1.682		0.377		0.160		0.74		1.820

		338		1.627		0.340		0.149		0.71		1.780

		339		1.572		0.306		0.140		0.67		1.740

		340		1.512		0.275		0.131		0.64		1.700

		341		1.452		0.247		0.124		0.61		1.660

		342		1.391		0.222		0.117		0.58		1.620

		343		1.331		0.200		0.112		0.55		1.580

		344		1.272		0.180		0.107		0.52		1.540

		345		1.211		0.162		0.103		0.49		1.500

		346		1.153		0.145		0.099		0.47		1.460

		347		1.097		0.130		0.095		0.44		1.420

		348		1.040		0.116		0.092		0.42		1.380

		349		0.985		0.104		0.089		0.39		1.340

		350		0.930		0.093		0.087		0.37		1.300

		351		0.876		0.083		0.085		0.35		1.250

		352		0.824		0.075		0.084		0.33		1.200

		353		0.773		0.067		0.083		0.31		1.150

		354		0.725		0.060		0.083		0.29		1.100

		355		0.679		0.054		0.084		0.27		1.050

		356		0.635		0.048		0.084		0.26		1.000

		357		0.592		0.043		0.085		0.24		0.950

		358		0.552		0.039		0.087		0.23		0.900

		359		0.513		0.035		0.088		0.21		0.850

		360		0.475		0.031		0.090		0.20		0.800

		361		0.440		0.028		0.091		0.19		0.750

		362		0.407		0.025		0.092		0.17		0.700

		363		0.376		0.023		0.092		0.16		0.650

		364		0.346		0.021		0.093		0.15		0.600

		365		0.319		0.019		0.092		0.14		0.550

		366		0.293		0.017		0.092		0.13		0.500

		367		0.269		0.015		0.091		0.13		0.450

		368		0.247		0.013		0.089		0.12		0.400

		369		0.227		0.012		0.088		0.11		0.350

		370		0.208		0.011		0.086		0.10		0.300

		371		0.190		0.010		0.085		0.09		0.250

		372		0.174		0.009		0.084		0.08		0.200

		373		0.159		0.008		0.083		0.08		0.150

		374		0.145		0.007		0.082		0.07		0.100

		375		0.133		0.006		0.081		0.07		0.050

		376		0.121		0.006		0.081		0.06		0.000

		377		0.111		0.005		0.080		0.06

		378		0.101		0.004		0.079		0.05

		379		0.092		0.004		0.078		0.05

		380		0.084		0.003		0.077		0.05

		381		0.077		0.003		0.076		0.04

		382		0.071		0.003		0.075		0.04

		383		0.063		0.002		0.073		0.04

		384		0.058		0.002		0.072		0.03

		385		0.053		0.002		0.071		0.03

		386		0.049		0.002		0.071		0.03

		387		0.045		0.001		0.070		0.03

		388		0.042		0.001		0.069		0.02

		389		0.038		0.001		0.068		0.02

		390		0.035		0.001		0.067		0.02

		391		0.032		0.001		0.066		0.02

		392		0.030		0.001		0.065		0.02

		393		0.028		0.001		0.063		0.01

		394		0.025		0.000		0.062		0.01

		395		0.024		0.000		0.060		0.01

		396		0.022		0.000		0.058		0.01

		397		0.020		0.000		0.056		0.01

		398		0.019		0.000		0.053		0.00

		399		0.017		0.000		0.051		0.00

		400		0.016		0.000		0.048		0.00

		401		0.015		0.000		0.046		0.00

		402		0.013		-0.000		0.043		0.00

		403		0.013		-0.000		0.041		0.00

		404		0.012		0.000		0.038		0.00

		405		0.011		-0.000		0.036		0.00

		406		0.010		-0.000		0.034		0.00

		407		0.009		-0.000		0.031		0.00

		408		0.008		-0.000		0.029		0.00

		409		0.008		-0.000		0.028		0.00

		410		0.007		-0.000		0.026		0.00

		411		0.006		-0.000		0.024		0.00

		412		0.006		-0.000		0.022		0.00

		413		0.005		-0.000		0.021		0.00

		414		0.005		-0.000		0.020		0.00

		415		0.004		-0.000		0.018		0.00

		416		0.004		-0.000		0.017		0.00

		417		0.004		-0.000		0.015		-0.00

		418		0.003		-0.000		0.014		-0.00

		419		0.003		-0.000		0.013		0.00

		420		0.003		-0.000		0.012		0.00

		421		0.002		-0.000		0.011		0.00

		422		0.002		-0.000		0.010		0.00

		423		0.002		-0.000		0.009		0.00

		424		0.002		-0.000		0.008		0.00

		425		0.001		-0.000		0.007		0.00

		426		0.001		-0.000		0.006		0.00

		427		0.001		-0.000		0.005		0.00

		428		0.001		-0.000		0.005		0.00

		429		0.001		-0.000		0.004		0.00

		430		0.001		-0.000		0.003		0.00

		431		0.001		-0.000		0.003		0.00

		432		0.000		-0.000		0.002		0.00

		433		0.000		-0.000		0.002		0.00

		434		0.000		-0.000		0.001		0.00

		435		0.000		-0.000		0.001		0.00

		436		0.000		-0.000		0.001		0.00

		437		-0.000		-0.000		0.001		0.00

		438		-0.000		-0.000		0.000		0.00

		439		-0.000		-0.000		0.000		0.00

		440		-0.000		-0.000		0.000		0.00
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JRABLE INKS: FORMULATION

Letdown

Oligomers,
Monomers,
Inert Fillers,

Additives, (Pl)

Pigment Dispersion

Oligomers, Monomers,
Pigments, Dispersing Agents,
Stabilizers




Y
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VIILL BASE (PIGMENT DISPERSION

Acrylated Oligomer
(PEA, EA or combinc

pigment wetting, flc

Acrylated Monomer
(GPTA or TPGDA)

Stabilizer

Dispersing Agent
Pigment

Mix together by hand; Triple Roll |




Mill Base (Pigment Dispersion) 50-60 %

Acrylated Oligsomer 10-20 %

(PEA, EA, UA or combination)

Acrylated Monomer 0-5%

Acrylated Oligomers 0-20 %
(reactivity, hardness, flexibility)

Additives 0-5%
(inert fillers, waxes, etc.)

Pl Package 8-10 %

Ink Letdown - Blend Together
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e Ink Tack
* Thwing A
e Ink Misting
 Thwing A
 Color diff
e Reactivity

e Adhesion
» Tape test with 600, 610, c
 Cross hatch or tape pull
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e Rheology (Yie

* Cone and F
Flow

« At a 452 an
Ink-Water Ba

 Various com
Printability |
* Evaluate on-p
* Productivity (me
 Appearance (image
* Gloss
 Color density
« Water window
* Ink flow and transfer
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ink viscosity, tac

FORMULATING GUIDE

To increase tack

To reduce tack

To reduce misting

To increase reactivity

To increase flexibility

napim [NAPIM SUMMER COURSE

ELINES: ENERGY CURABLE PASTE INK
Formulate t

Add difuhctl 0




General SPF for Porous Stock

Product Yellow | Magenta| Cyan Black

Polyester Acrylate 25 22 24 18 E;sl’::‘ir: SRR Dk water

Epoxy Acrylate 40 37 36 39 Rl iaresistance
properties

GPTA 2 4 2 3 Viscosity adjustment

Stabilizer 1 1 1

Dispersing Agent 1.5

Black Pigment 19

Blue Pigment 17

Red Pigment 18

Yellow Pigment 14

Pigment 1.5

Dispersing agent 0,1

Talc 5 5 6 3 Reduce tack and misting

Photoinitiator blend 8 8 9 10

Wax 1 1 1 1 Improve scratch resistance

GPTA 4 4 4 4 Viscosity adjustment

Total 100 100 100 100




9.

General SPF for Non-Porous Stock

Product Yellow |Magenta| Cyan Black

Chlorinated Polyester Acrylate 36 35 41 35 Adhesion

Urethane Acrylate 20 18 20 20  [ENEEsgileactivity and
scratch resistance

TMPTA 5 6 - 4 Viscosity adjustment

Dispersing Agent 2 0-1

Stabilizer 1 1 1 1

Black Pigment 19

Blue Pigment 17

Red Pigment 18

Yellow Pigment 14

Pigment 1.5

Dispersing Agent 0,1

Talc 5 5 6 3 Reduce tack and misting

Photoinitiator blend 8 8 9 10

Wax 2 2 2 2 Improve scratch resistance

Silicone Acrylate 0.5 0.5 0.5 0.5 Improve slip

TMPTA 5 4.5 4 4 Viscosity adjustment

Total 100 100 100 100

YT L



General SPF for Non-Porous Stock

Product Yellow |Magenta| Cyan Black

Modified Epoxy Acrylate 15 15 17 15 Properties

Polyester Acrylate 20 20 20 20 Mill base

TPGDA 15 15 11 18 Viscosity adjustment
Dispersing Agent 2 0-1

Stabilizer 1 1 1 1

Black Pigment 12

Blue Pigment 14

Red Pigment 16

Yellow Pigment 14

Pigment 1.5

Dispersing Agent 0,1

TMPEOTA 20 20 20 20

Photoinitiator blend 8 8 9 10

Wax 2 2 2 2 Improve scratch resistance
Silicone Acrylate 0.5 0.5 0.5 0.5 Improve slip

TMPTA 5 4.5 4 4 Viscosity adjustment
Total 100 100 100 100

YT
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