
Welcome to the Konica Minolta OUTWARD All About Paper Course. Click the forward
arrow to begin.



These are the objectives for the course.



Here are the instructions on how to navigate through this course.



Paper is an important part of the copy process. Printers and copiers are designed
to perform well with a variety of papers. Understanding paper and the potential
issues related to various papers should help you identify issues earlier.



The following lessons are covered in this course.



The following topics of Paper Manufacturing Basics will be covered in this lesson.



Before we can get into the details of paper, we need to get a basic understanding and
appreciation for how paper is made. This will give us the information necessary to delve
into the program and see how paper can be a factor in machine reliability.

In this section, we will be looking at Paper Manufacturing Basics along with the Basic
Materials, as well as the Process of Manufacturing.



If you really want to know about paper and papermaking, you've got to get to know trees.

Trees are all around you. However, have you ever really thought about how they're put
together? They're pretty cool.

These are the parts of trees that relate to paper composition.



Wood is wood? Yes, but its not that simple. Each tree species grows a certain way, and
that affects the way its wood looks and performs. Foresters divide trees into two
categories: hardwood and softwood species. Hardwood trees are identified by their
broad leaves and short wood fibers.



Softwood trees are identified by their needles and long wood fibers.



Paper is typically composed of a combination of long and short fibers of wood.



Some paper is made brand-new from trees: either small trees harvested just for that
purpose, or from sawmill scraps left over when larger trees are made into lumber.

A second source of papermaking material is recycled fiber. Each year, more and more
paper is recycled - its fibers used a second, third or fourth time. Every year, about 50%
of the paper Americans use is recovered for recycling and other uses.

Another source of the raw material is recovered paper. Although some papers contain
100 percent recycled fiber, papermakers often combine various amounts of recycled and
new fiber to produce the desired quality and grade of paper.

Only about one-third of the fiber used to make paper in the U.S. is from whole trees,
which the industry calls round wood. It is not considered economical to use large logs for
paper when they could instead be used for lumber. For this reason, only trees smaller
than 8 inches in diameter, or larger trees not suitable for solid wood products, are
typically harvested for papermaking.

Almost all of the paper you use today is made of wood fibers, although some specialty
papers, like stationery and money, are made from linen, cotton, or other plants. Other
papers contain a combination of cellulose fibers and synthetics such as latex.

The basic recipe - wood, water and energy - is adjusted to make just the paper that's
needed.



Logs are transported to the paper company where dirt and other impurities are washed
away before being turned into small chips of wood. The chips are then sorted according
to size, and moved to the pulping operation, where they will be turned into pulp for
making paper.



Papermaking starts with the pulping process. In the pulping stage, the individual wood
fibers in the chips must be separated from one another. This can be accomplished using
one or more pulping techniques. The type of paper that's being made determines the
pulping process that is used.

The finished pulp looks like a mushy, watery solution. But if you look at it under a
microscope, you will see that the individual wood fibers have all been separated.

There are two methods of pulping, mechanical and chemical.

The mechanical process involves grinding the whole log to a pulpy mass by abrasion.

The chemical method requires that wood chips be fed into a digester and cooked to
remove resins, gums and other undesirable components.

Paper for Newspaper uses the Mechanical Method Pulp, and Business (Office) paper
uses the Chemical Method Pulp usually.



Now it's time to make paper out of our pulp. The preparations have already been made
including bleaching, washing, refining, and adding required chemicals to the mixture.
That means getting the water out of the wood-fiber soup. Since this papermaking stock
is about 95% water, how the fibers are forming have an effect on the curl, opacity,
porosity and stiffness of the paper. This is an important process. The first area in which
this takes place is called the wet end of the papermaking machine (Fourdrinier) referred
as a head box or distribution unit.



The wood fiber and water mixture is compressed during the wet end process to reduce
water content and produce a grain direction.



The dry end process heats, dries, and compresses the wood fibers into raw paper.



When you look at a piece of paper, can you find any difference in thickness in that single
sheet? Probably not, thanks to a part of the paper machine called the calender - big,
heavy cast iron rollers that press the drying paper smooth and uniform in thickness.



Raw paper is rolled into large spools, or reels, for future use. With a bit more drying, the
paper is rolled onto a big spool or reel. The pulp, a miraculous mat of fibers from trees,
has become paper, ready for a thousand uses.



Recycled paper is a very important product from an environment protection view. The
material of recycled paper is made from a combination of virgin pulp, recovered material,
and pre and post-consumer material.



Pre-consumer paper comes from manufacturing, while post-consumer paper is
reclaimed from final consumers of products.



These are things to consider when using recycled paper for printing.



These are the considerations when using coated paper for printing and copying.





You should now have a basic understanding of how paper is manufactured and the
effects that the manufacturing processes have on the characteristics of paper.

Next, we will delve more deeply into the characteristics of paper. We will also examine
how the characteristics of paper affect the performance of copiers and printers.



The following topics of Paper Characteristics will be covered in this lesson.



When most people think of paper they see it as a tool or medium for storing and
transferring information. The average person might describe a sheet of paper as being
white or some other color, flat, smooth or textured and will observe it as being of some
size. All are excellent observations, however, the average person will not recognize the
subtle nuances of paper, nor will they recognize what impact the various characteristics
of paper have on the copy/print process itself.

Let’s take a look at the characteristics of paper, the nuances of each basic characteristic,
and how those details impact the copy process.



These are the established paper sizes according to the International Organization for
Standardization, or ISO.



Size A3 paper plays an increasingly important role in Konica Minolta’s business.

Since it is equivalent to tabloid (11” x 17”) paper, A3 paper is appropriate for printing
documents such as:

 Bi-fold Brochures

 Advertising Documents

 Banners

 Databases

 Marketing/Planning Charts

 Technical Drawings

With the increased usage of color printing, A3 will play an important part as more of our
customers demand it.



These are examples of the North American sheet sizes.



Here is a selection of popular paper sizes in North America.





You have learned about two of the most important sets of standards in the paper
industry. The differences in standards become more and more important to understand
with the globalization of business.

Given that there are two different standards in the sizes of paper, it’s not hard to make
the assumption that there are two sets of standards for the weights of paper. Let’s take a
look at those standards now.



The following topics of Paper Specifications will be covered in this lesson.



Basis weight in North America is defined as the weight in pounds of a ream (500 sheets)
of paper.

In other countries (Europe, and Asia), basis weight is defined using grams per square
meter (gsm or g/m2) as defined by the International Standards Organization (ISO).

The North American system is somewhat complicated by the fact that different paper
categories use different sheet sizes as a means of identifying basis weight.



This chart shows some common paper types and their basic sizes.



Caliper refers to the thickness of a sheet of paper. The readings are taken with a caliper
or micrometer gauge, which measures the thickness of the paper in thousandths of an
inch.

For copiers/printers, caliper is a very important factor from a technical point of view. The
uniformity of a sheet’s caliper or thickness is vital to performance in copiers/printers.

Variations in paper thickness lead to problems not only with paper jamming but also with
image consistency such as solid-area mottling.



Click on the button below to display a chart detailing the actual thickness of various
weights and grades of paper.



We learned that there are two different standards in size and weight in particular. This
must mean that there is also a way to describe the size and weight characteristics in
each language (NA and ISO). However, to translate the sizes and weights from North
American Standards to ISO standards we have to use a little math. Take a look at how to
convert size and weight from North American standards to ISO and ISO to North
American standards.



This is the process for size conversion between the standards. Refer to the Notes page
for detailed information.

NOTES: For example, to convert the size of the standard 8 1/2 x 11 letter size from
inches to millimeters:

Multiply the width in inches by the conversion factor: 8 1/2” x 25.4 mm = 215.9 mm

Round the product off to the nearest millimeter: 216mm

Multiply the length in inches by the conversion factor: 11” x 25.4 mm = 279.4 mm.

Round the product off to the nearest millimeter: 279mm

The measurement therefore becomes: US Letter (8 1/2” x 11”) = 216 mm x 279 mm.

This process can be reversed to determine the inch size of paper (or anything else)
initially describe in millimeters.

We saw earlier that ISO A4 paper is 210mm x 297mm. How would we find out what the
inch size of A4 is?

We would take the width and divide by the conversion factor: 210/25.4 = 8.2677

Round the quotient off to the nearest 1/4 inch: 8 1/4

Divide the length by the conversion factor: 297/25.4 = 11.6929

Round the quotient off to the nearest 1/4 inch: 11 3/4

The measurement therefore becomes: ISO A4 (210mm x 297mm) = 8 1/4” x 11 3/4”



This is the process for weight conversion between the standards. Refer to the Notes
page for detailed information.

NOTES:

For example:

To begin, you must keep in mind the following facts:

Typical Copier/printer paper is 20 pounds.

When used in a copier/printer it is usually 8.5”x11” in size.

However, this paper is category of Business paper, and the standard size used to
determine basis weight is 17” x 22”.

The weight of 500-sheet of this standard is 20 pounds.

The formula used in this conversion is:

Basis weight (lbs.) x 1406.16/(basis size)

For example:

To convert from 20 lbs of Business paper (Standard size; 17 ”x 22”):Therefore, 20 Bond
would be equivalent to 75 g/m2.

To convert from 50 lbs of Book paper (Standard size; 25” x 38”):%

Therefore 50 lb. Book would be equivalent to 74 g/m2.

To convert from g/m2 to pounds the procedure is reversed:%

Multiply the g/m2 by the square inches in the base sheet and divide by 1406.16.



Paper Curl is a very common problem. No paper, because of its very nature, is immune
to the absorption or evaporation of moisture unless treated with wax or some other
chemical surface binder. Paper curl can negatively impact proper printing and copying,
and paper should be properly stored to minimize the impact of environmental conditions
that might increase the possibility of paper curl.



The grain of the paper refers to the direction of the fibers in a sheet of paper. The grain
direction results from how the paper fibers lie parallel with one another during the paper
manufacturing process in the direction they ran in respect to the wire belt. This grain
direction effects how the paper will curl.

Long grain paper refers to paper in which the fibers run in the same direction as the
longest measurement of the paper.

Short grain paper refers to paper in which the fibers run in the same direction as the
shortest measurement of the paper.

Refer to the Notes page for additional information.

NOTES: Question? How is most letter paper fed thru the copier/printer?

Answer: Crosswise or sometimes referred as Speed Letter. This due to the fact that
CPM or PPM is faster in this direction than Letter Lengthwise or Letter S direction. But,
most papers used in copier/printers today are Long Grain paper, which means it will feed
better in the Letter Lengthwise direction. So, when using Long Grain Letter Paper in the
Letter Crosswise direction, the copier or printer has more of a chance of having a
misfeed or paper jams due to the paper curling.



There are several methods to check the grain direction. One method used to determine
the grain is to fold a sheet of paper lengthwise, then make a crosswise fold. Compare
the two folds. Paper folds smoothly with the grain. Cross-grain folds tend to be rough
and cracked. Another method used to determine the grain direction of a sheet of paper is
to tear the sheet widthwise. Paper always tears straighter with the grain.

For best copier and printer performance, the grain direction should be parallel to the long
side of the sheet. Long-grain papers are about twice as stiff in the long direction. Short-
grain papers are about twice as stiff in the short direction.



Paper moisture levels directly affect proper copier and printer performance. Moisture
content can be impacted by paper storage procedures, so paper should be maintained in
moisture-proof ream wrappers to help maintain the correct moisture level.



Paper storage locations should maintain a constant temperature and the humidity level
should be maintained.



Regular paper for copier and printers is shipped in fiberboard cartons containing 10
reams of 8 1/2 by 11-inch paper (or A4 metric paper). If a large quantity has been
ordered, the paper usually arrives on wooden pallets.

Paper reams should be packaged in moisture-proof wrappers. Moisture-proof wrappers
are generally made of polyethylene laminated material and/or clear plastic.



These are the procedures you should follow for storing and handling copier and printer
paper. Refer to the Notes page for detailed information.

NOTES: If the paper is moved from a storage area to a location with a different
temperature and humidity, the paper should be conditioned to the new location before it
is used. Conditioning may require leaving the paper in the new location for 12-24 hours
or longer depending on the temperature.

When paper from an opened ream will not be used for a period of time, such as
overnight, the open ream wrapper should be re-sealed with tape or the paper placed in a
large zip lock bag. Fanning a new opened ream of paper is extremely important and
should be performed each time paper is loaded. Fanning the paper allows the paper to
feed better due to less surface friction between the sheets and it helps remove any
paper lint before being placed in the machine. Fanning is especially important when
using paper that has been pre-drilled. Although manufacturers make every effort to
ensure that the holes are free of punch debris, punch debris may still exist in the hole
channels. Fanning the paper is a little step that, when done properly, can reduce or
eliminate paper misfeeds for your customers and help to keep the machine free of dust
and other paper debris.



Surface resistivity can impact moisture and printing qualities of paper. Because of this,
paper should be contained in moisture-proof wrappers.



When used on color copiers/printers, High brightness paper will produce sharper and
more impressive looking prints.



The opacity of paper impacts the quality of duplex copying and printing.



Smoothness is a measure of the surface characteristics of paper. The flatter or more
even the surface, the higher the level of smoothness. With a smoother surface, the stock
can provide a fully shaped dot resulting in a sharper and higher quality image.



The various finishes applied to paper stock can have an impact on the copying and
printing process, as well as impacting the look of the copied or printed material.



These are examples of finished paper surfaces. Click on the menu to view examples of
different surface types.



The whiteness of paper is the measure of its ability to reflect the colors of light equally.
The more evenly a paper reflects all colors of the spectrum, the whiter the sheet. There
is no such thing as a pure white sheet of paper, since the lighting of our environment and
the reflections from surrounding objects always influences the white that we see.



Lint and dust are particles of fibers, coated material, or internal binder that separate or
dust off from paper during manufacturing, and converting operations. Too much of either
on the paper will cause print imperfections. Most dust is produced at the converting
operation, when the paper edge is being cut. To help reduce this problem, a high-carbon
steel blade is used and the dust is vacuumed at cutting area.

When you open a package of paper, check the edge of paper. If you see the paper dust,
it could cause a paper dust problem.



When troubleshooting, check the inside of the machine and clean up any paper dust.





As you can see, there's much more to paper than a white sheet used to store and
transfer information. The characteristics of paper offer its users a myriad of choices of
weights, sizes, brightness, and finishes. From a technical standpoint, everything from the
manufacturing process to environmental conditions can impact how well (or poorly)
paper runs in a copier/printer.

Now let’s take a look at some of the various types of paper available. There are several
categories of paper. Each category is distinguishable by one or more of the
characteristics that we’ve just learned about.



These are the topics for this lesson.



Business bond paper used for copiers and printers was developed to possess superior
strength, performance and durability.



Letterhead paper is usually bond paper that contains over 25% cotton fiber. The
additional cotton fiber may cause curl issues in the copier or printer.



Book paper is a general term for a group of coated and uncoated papers (exclusive of
newsprint) suitable for use in the graphic arts. They are characterized by a wide variety
of surface finishes (e.g. antique, eggshell, machine, English, super-calendered, dull-
coated, matte-coated, glossy-coated, etc.)



Cover paper includes a wide variety of fairly heavy plain or embellished papers which
are converted into covers for books, catalogs, brochures, and pamphlets.



Index Paper is a class of heavyweight papers used for index cards. They can be
produced from chemical wood and/or cotton pulps in solid or two-ply pasted form, in
white and other colors.



Tag paper is made from various materials, including recycled materials, and often has
great durability and resistance to tearing and water resistance.



Bristol paper is solid or laminated heavyweight printing paper of a thickness of 6 mils or
greater.



Carbonless paper is used to transfer impressions from a top sheet to several sheets
below, in order to reduce redundant writing.



Label paper is used to identify objects. Its use of gum or adhesive makes it not
recommended for use in copiers or printers without special configurations.



OHP films or transparencies are made of polyester film that is designed to allow toner to
adhere to its surface. It is important to select the OHP film that meets the machine’s type
of sensor system.



Envelopes can be based on any of the paper types previously mentioned, the notable
exception being carbonless paper. Envelopes have the potential to cause a myriad of
problems when used as stock in a copier or printer. Therefore, it is highly recommended
that you consult the user manual and approved paper guide for the machine being used.



These are some of the basic identifiers present on the wrapper of a typical ream of
paper.





You should now have an understanding of the categories of paper, as well as some of
the specialty papers you will encounter in the field. Now let’s take a look at how many of
the characteristics of paper are represented when packaged.



These are the topics for this lesson.



Paper may cause a number of several printer and copier issues, including paper jams
and low image quality. Be certain that you and the customer understand what type of
paper with what characteristics are needed for a job, and that the paper is properly
packaged and stored to avoid issues relating to paper.



This interaction displays the location of common jams that may be related to paper.



Paper characteristics may cause various image quality problems such as: the image
being too light, toner coming off the paper, undesirable spots and image offset problems.



Paper dust may cause several problems. Dust and foreign material may negatively
impact the performance of optical sensors, paper feeding rollers, photosensitive
materials (OPC drum), developing rollers, and fusing rollers.



Think back to the paper storage and handling guidelines presented earlier. Would proper
storage and handling reduce many of the problems we’ve just learned about? Yes, in
most cases it would. The best way to prevent issues from paper is to follow the storage
and handling guidelines.





As you have seen, paper can be the root cause of several copier/printer related issues.
Paper jams and image quality issues may be directly related to the condition of the
paper, so adherence to proper paper storage and use is very important to avoid many
paper-related issues.



Congratulations, you have completed the OUTWARD Associate All About Paper
Course. This course was designed to give you a basic understanding of the
characteristics of paper in relation to copying and printing. You should now be
familiar with the topics listed here.


