
 

 

 
SOME ECONOMIC FACTORS OF UV CURING 
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ABSTRACT 

The use of UV curing as a decorating, finishing or bonding technology presents a number of 
economic benefits over alternative methods. An economic benefits analysis for any one application 
may be substantially different from another. Cost savings may accrue from factors such as better 
utilization of space, reduction of work-in-process, increased productivity, energy savings, 
production yield, reducing or eliminating VOC processing, and product quality and performance. 
With the surprisingly wide range of applications that are presently successful with UV curing 
adhesives, inks, and coatings, a single economic model will not apply uniformly. A variety of 
applications in printing, coating, and assembly are discussed, with some of the specific economic 
considerations of each. To varying degrees these cost-benefit factors can be adapted and used to 
assess new, but similar, applications. 

 

 

INTRODUCTION 

UV curing is generally recognized to offer a number of benefits and advantages over the use of 
conventional, or solvent-based materials. Some of these benefits can be directly related to cost 
while others are less tangible, and relate to product performance, quality, durability, or safety, 
for examples. Both tangible and intangible factors are quite specific to different applications or 
uses of UV curable materials. The set of advantages in one application may be substantially 
different from another. This tends to allow only generalizations about the benefits of UV curing. 
It also tends to make them vague. Underlying these generalities are some very real specific 
advantages. 

The following discussion is an effort to distinguish some of the economic benefits of using UV 
curing in a variety of applications and recognize some of the functional benefits. In this 
discussion, it becomes apparent that the hierarchy of concerns and objectives differ with 
various products, processes and businesses. For example, the trade-off of capital investment 
versus operating cost savings will vary from case to case. Environmental and health and safety 
factors must be considered, and in many instances have become of primary importance. 

The material that follows is a collection of economic-related benefit factors which are present in 
a diversity of UV applications. It is not intended to be a universal justification for the use of UV, 
but rather to be a helpful guide. It is hoped that these examples will provide a broad view of 
benefits for analyses in which economic impact is a factor in the decision to utilize or convert to 
the use of UV. Because they are drawn from a number of industries, they will not uniformly apply 
to all; however, they should be instructive. 



 

▪ 

▪ 

▪ 

▪ 

▪ 

 
 

 

 
 

 
 
 
 
 

 

 
 
 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

o 

o 

o 



 

 
 

 
resistance to "crazing," hardness, elasticity, adhesion, or bond strength. While these technical 
features can be measured precisely, their actual economic value is intangible. 

Superior product performance may be returned in increased market share or increased sales. When 
this can be evaluated in revenues or profits, it is tangible. 

Health and Safety 

In consideration of employee health and welfare, many manufacturers are including ELIMINATING 
EMPLOYEE EXPOSURE TO SOLVENTS among their highest priority objectives. This drives their search 
for alternative methods. 

At least one user of clear hardcoats for optical discs changed his coatings and process from 
solvent-based to UV primarily for employee health and safety reasons. Cost and performance 
factors were attractive, but secondary to the decision. 

The level of safety in using UV materials (indicated by Draize values, for example) is generally 
considered to be superior to the solvents in the materials they replace. 

Reducing Cycle Time 

"Cycle time" has become a key phrase in modern manufacturing practice. It relates to the elapsed 
time required for an item to proceed through a process step or for a task to be completed. 
Reduction of cycle times is one of the fundamental elements of achieving successful JIT (Just-In-
Time) manufacturing. 

The time required for a solvent coating to dry, or the cure time necessary for a two-part adhesive, 
or the overall run time of a complex print job are only a few examples of cycle times which can be 
shortened with the incorporation of UV curing 

While these reductions in cycle time can be evaluated in specific and tangible cost savings (and 
are discussed later), they also have an important intangible competitive benefit in improved 
product delivery time or response time. 

In a somewhat extreme case, a screen printer was able to win and complete a large sign job 
overnight -- a feat not possible with his thermal wicket dryers -- and the premium he received for 
fast delivery of the job nearly paid for the UV equipment that he used! 

Increasing Production Capacity 

Any process requiring less space, allowing higher production speeds, involving less direct labor, 
makes those facilities and resources available for higher production capacity. Less down time and 
higher throughput increase machine utilization, and have a direct effect on plant capacity. In 
general, UV curing offers increased productivity and better plant and equipment utilization. 

Process Not Achievable by Another Method 

Some of the technical benefits of UV curing have permitted processing which would be 
difficult by other means. These include extremely high speed processing, owing to the nearly 
instantaneous reaction and to the recent development of high "intensity" UV lamps. 



 

PRESS SET-UP/CLEAN-UP TIME COST 

UV Cured Material: 

1 hr/day @ $500/hr = $ 500/day 

Solvent or water based material: 

2 ½ hr/day @ $500/hr = $1,500/day 

 
 

 

 
 

 

 

 

 

ENERGY CONSUMPTION 
THERMAL - GAS: 

 

1.10 MBTU/hr x $4.05/MBTU = $ 4.46/hr 
Blowers: 56 kW x $0.07/kW-hr = $ 3.92/hr 
340 day/yr x 24/da x $8.38 = $68,381/yr 

UV - ELECTRIC: 
  

82 kW x $0.07/kW-hr = $ 5.74/hr 
340 day/yr x 24/da x $5.74 = $46,838/yr 

 

 



 

 
 
 

The use of UV curable adhesives reduced the cycle time of a subassembly to 2 hours, and the total 
product cycle time to 4 days. The work-in process product value (assuming a straight-line value 
added rate) of 4 months was: 

 

 
WORK-IN-PROCESS 

USING 2-PART ADHESIVES: 

$50,000/unit x 50/mo x 4 mo 

2 (G.P. of 50%) x 2 (to average) 

USING UV ADHESIVES: 

$50,000/unit x 50/mo x 0.03 mo 2 

(G.P. of 50%) x 2 (to average) 

= $2,500,000 
 
 
 

 
= $18,750 

 
This example was simplified in that one-half of the finished product value (price) was used as an 
assumed cost, and that the product cost rises steadily from zero to full cost over the product 
cycle. The significance of the example is the huge amount of capital which can be tied up in 
work-in-process. 

In this same case of cycle time reduction, additional direct savings also were achieved. Many of 
the bonds made previously using two-part adhesives could not be reworked if they were faulty, 
resulting in scrapped subassemblies. On the other hand, a fault in a UV bond could be reworked, 
reducing scrap and increasing yield. 

Additionally, the time to detect a fault had been 2-3 days, during which time other process 
related faults might continue. Detection with UV cured bonds was immediate, further reducing 
quality related costs. 

Cost of Ink, Coating, or Adhesive Ink 

One of the first and most common observations about UV materials is that "they are 
more expensive." 

Generally, screen inks, metal decorating litho inks, and letterpress inks are comparable in 
cost on an applied basis for UV-curable and solvent based. The principle differences in 
cost per unit volume relate to the percent solids in the as purchased form. Variations in 
cost can also be attributed to color and pigment loading. Consequently, comparison of 
cost per unit area or per product unit of dry film by weight or by coverage is a more 
meaningful comparison. 

For example, a conventional pad printing ink can be purchased in a concentrated form for 
$45 to $60 per liter, to which thinner, retarder, etc., is added. Mixing labor and loss will 
add to its net cost. The attention to the ink and re-adjustment during printing increases 
the effective cost of its use. When these cost are considered, it may compare 



 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

$/𝑔𝑎𝑙 
 

 

𝑙𝑏𝑠/𝑔𝑎𝑙 
× 𝑤𝑒𝑡 𝑐𝑜𝑎𝑡 𝑤𝑒𝑖𝑔ℎ𝑡 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡,𝑙𝑏𝑠 = 𝑐𝑜𝑎𝑡𝑖𝑛𝑔 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 

% 𝑠𝑜𝑙𝑖𝑑𝑠 
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An electronics manufacturer had switched to water-based urethane varnish for 
conformal coatings in order to comply with southern California's tough emission 
standards. After two years, he then switched to UV, citing only two reasons: (1) lower 
coating cost and (2) reduced maintenance cost, primarily from reduced cleaning 
requirements of spray equipment. The following analysis is a relatively simple model: 

 
Tangible Cost  

Cost of water-based coating $13,600 
Cost of UV coating - 5,700 
Annual savings, material $ 7,900 

 
Annual maintenance savings + 4,800 
Annual savings 12,700 

UV equipment cost $21,700 

Payback: $21,700 
= 1.7 yrs 

 
= 21 mo. 

$12,700/yr 
 

 
The same manufacturer reported further savings: 

Indirect cost savings in improved process flow and handling, per year: $5,000 

Adhesives 

A typical assembly adhesive may cost $32.00 per liter (not including catalyst), compared 
to $53.00 for a one-part UV curable. One bond may use $0.15 in UV curable material 
compared to $0.10. Multiplied by number of total bonds, a cost differential is easily 
calculated. Interestingly, it is in adhesive applications that some of the most dramatic 
savings are achieved in process-related costs that completely overshadow the direct 
materials difference. 

Tooling 

Reusable and non-reusable tooling would include such items as printing plates, pad print 
pads, and screen print screens. Differences here seem to be small. For longer run jobs it may be 
desirable to use plates or pads which resist the UV curable materials. 

Reusable elements, such as screens, may gain some use-life benefit from the fact that fewer 
scrub-downs are required with UV materials, as UV inks do not dry or set up in them. 



 

Capital Equipment Cost 

60" Wide Web 

UV Cure $ 72,000 

Thermal Cure $ 212,500 

 
 

 

 
 

 

 

 

 

 

 
Equipment 

 
Capital 
  Cost  

Annual 
Operating 

 Cost 
Simple afterburner $ 50,000 $200,000 

Burner, with primary 
  

heat exchanger $200,000 $ 75,000 

High heat recovery 
  

system $350,000 $25,000 

 

 

 

 



 

Thermal 

Conveyor Chain Replacement Cost: 

300 ft, $15/ft, 6 changes/yr = $27,000/yr 

UV 

Conveyor Chain Replacement Cost: 

100 ft, $15/ft, 4 changes/yr = $6,000/yr 

 
 
 

Conveying systems passing through thermal dryers are themselves subject to damage and wear. 
Lubricants, for example, deteriorate rapidly resulting in excessive bearing and guide wear. 

A quick comparison of the conveyor chain in a thermal metal deco system versus a UV system 
follows. It should be noted that the length of the conveyor also has a major effect on 

 

replacement cost: 
 

 
Other components of maintenance cost comparison are (1) direct labor for replacements, and 
(2) cycle time, including cool-down and start-up time to complete maintenance. There 

are partially offsetting costs in this same system: 

Thermal 
 
 
 
 
 

 
Yield 

Replacement of controls, operators, gas train, etc. 

UV 
Replacement of bulbs, reflectors, etc. 

These two maintenance comparisons can be combined: 

NET SAVINGS (UV): 

$5,400/yr 

 
$19,200/yr 

 

 
$ 7,200/yr 

Yield is the number of units produced without having to be reworked or scrapped. Yield can be 
evaluated at any point in a process, or can be a measure of the overall process quality. 

A manufacturer of instruments for use in extreme and hazardous environments, which require 
waterproof gas pressure seals, experienced a twofold increase in seal acceptance after changing 
over to UV curable material for the seal. The savings accounted for in reduced rework alone 
represented 15 to 20% of that process step. 

Scrap 

Although related to yield, this is slightly different, as it must include "necessary" loss, such as 
material run off during set-ups or change-overs. It is material which cannot be turned into useful 
product. 

Printers report that often "a thousand" feet are run off before completing setup and good product 
runs on the press. The average cost of a label stock, for example, may be $0.35 per MSI (thousand 
square inches). At this rate, the stock cost of set-up of a 7-inch wide label web can be: 



 

 
 

SET-UP SCRAP 

(1,000 ft) x (7 in) x (12 in/ft) x ($0.35) = $84.00 

While this will vary from job-to-job and from shop to-shop, it will be a cost. Generally, owing to 
shorter set-up and reduced need to "work out" ink color and viscosity, UV can reduce this scrap by 
about 50%. In addition to scrap, unrecovered machine operating time contributes to cost during 
set-up. 

Another cause of loss or scrap in printing is color shift. With no need to adjust inks during a run, 
this factor seems to be substantially reduced or eliminated with UV ink. 

Printers report scrap and loss can be as high as 40% with solvent-based inks and varnishes. They 
claim reduction to as low as 5% with UV curable equivalents. These estimates may be extreme, but 
even if more conservatively estimated, are an important cost element to compare. 

Another scrap comparison was provided by a pad printer who had previous experience with 2 
component ink. Because the ink had an 8-10 hour "life," he would have to dispose of 30-40% of 
the ink. Using UV curable ink reduced th is to "nearly zero." 

Solvent Collection and Disposal 

Disposal of waste from any process may be a cost factor, and recently has received more 
attention. Liquid "Hazardous waste" is usually mixed with absorbers, sealed in 55-gallon drums, 
and hauled by a licensed contractor for subsequent incineration or disposal at approved 
locations. The typical direct cost for removal is $400 to $600 per drum. 

Solvents and waste inks must be treated as "hazardous waste." Because of the requirement to pack 
with absorbers, each drum of waste is expanded to three, increasing the cost to $1200 to 
$1800 per drum of waste. Users of solvent-based materials will often invest in distillation 
equipment - a modest size recovery still will cost about $10,000. This reduces disposal and 
returns (usually) usable solvent to the process. 

Solventless material can be disposed of as "hazardous," or can simply be reacted, rendering it 
"non-hazardous" and disposed of as ordinary solid waste in most jurisdictions. 

Space Uti Iization 

A drying oven for a conventional web coating line may extend for 50 to 100 feet, a space 
consumption in the neighborhood of 500 to 1000 square feet. At a floor space cost alone of only 
$0.50/ft2/month, that costs $3000-6000 per year. The equivalent UV "dryer" would require 50 
to 100 square feet. In instances where floor space carries a premium cost, total indirect 
operating costs could be significantly sensitive to this element. 

More important is the utilization of the same space: a thermal dryer for a one-pass bottle 
screen printer may be 40 feet long, while an entire 3-color printer with UV cure at each color 
station is only 13 feet in length. 

Adhesive and potting applications using two part adhesives or RTV types of compounds must allow 
cure time, usually measured in days. This is most costly in terms of cycle time and tied­ up work-
in-process inventory, but when the number of parts is large, the consumption of floor space could 
be significant. 
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