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1. What type of material is typically used in the manufacture
of woven roving?

A. Aluminum fibers
B. Polyester fibers

C. Continuous strands of fiberglass
D. Natural fibers like cotton

2. What initiated the use of modern composite materials?
A. Polyester resin
B. Epoxy resin
C. Phenolic resin
D. Vinyl ester resin

3. What should be considered during the final inspection of
parts?

A. Only external flaws

B. Structural integrity and surface quality
C. Color uniformity only

D. Time taken to complete the parts

4. What is the primary method for controlling the viscosity of
resin?

A. Changing the color

B. Using temperature and resin additives
C. Using sand

D. Adding water

5. What can be a consequence of improper installation of a
transom?

A. Reduced water resistance
B. Increased structural integrity

C. Potential leaks and structural failure
D. Enhanced aesthetic value
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6. What is a potential cause for gel coat crazing or cracking?
A. Too low a gel coat thickness
B. Gel coat that is applied too thinly
C. Gel coat that is too thick or over-catalyzed
D. Proper curing temperature

7. How is fiberglass weight by area typically expressed?
A. Grams/meter” 2

B. Pounds/foot™2
C. Ounces/ft™2
D. Milligrams/circle

8. What ingredient is used to hold chopped strand mat
together?

A. Binder

B. Resin

C. Hardener
D. Plasticizer

9. What is the most commonly used process for laminating in
the boat building industry?

A. Closed molding

B. Vacuum infusion

C. Open molding

D. Directed spray application

10. What does the polymerization process involve for resins?
A. Changing from solid to gas
B. Mixing with additives
C. Changing from liquid to solid
D. Evaporation of solvents
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1. What type of material is typically used in the manufacture
of woven roving?

A. Aluminum fibers

B. Polyester fibers

C. Continuous strands of fiberglass
D. Natural fibers like cotton

Woven roving is a type of reinforcement material commonly used in composite
manufacturing, and it is primarily made from continuous strands of fiberglass. The
structure of woven roving consists of multiple layers of these fiberglass strands woven
together, which provides significant strength and durability to the composite when
combined with a resin system. Continuous strands of fiberglass are particularly effective
in applications that require high tensile strength and impact resistance, as well as the
ability to withstand various environmental conditions. This makes them suitable for use
in marine applications, automotive components, and other areas where high-performance
materials are essential. In contrast, aluminum fibers, polyester fibers, and natural fibers
like cotton do not possess the same mechanical properties or suitability for composite
reinforcement as fiberglass strands. Each of these materials serves different purposes in
various applications but lacks the specific qualities that make continuous strands of
fiberglass the preferred choice for woven roving in composite manufacturing.

2. What initiated the use of modern composite materials?
A. Polyester resin
B. Epoxy resin
C. Phenolic resin

D. Vinyl ester resin

The use of modern composite materials was primarily initiated by the development of
phenolic resins. These resins were among the first synthetic materials used for
composites due to their strong bonding properties and resistance to heat and chemical
damage, making them valuable in various applications, including aerospace and
automotive industries. Phenolic resins paved the way for further advancements in
composite technology. They provided the foundational chemistry that has allowed other
resin systems to be developed and utilized effectively. The ability to tailor the properties
of phenolic resins led to enhanced performance characteristics in composites, which set
the stage for subsequent innovations in materials like epoxy and polyester resins. While
other resins such as polyester, epoxy, and vinyl ester have indeed played significant roles
in the evolution of composite materials, it was the introduction and utilization of
phenolic resin that marked the beginning of modern composite usage, ushering in a new
era of material science in various industrial applications.
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3. What should be considered during the final inspection of
parts?

A. Only external flaws
B. Structural inteqgrity and surface quality

C. Color uniformity only
D. Time taken to complete the parts

During the final inspection of parts, evaluating both structural integrity and surface
quality is crucial. This ensures that the components are not only visually appealing but
also safe and dependable for their intended use. Structural integrity focuses on assessing
if the materials have been properly bonded, are free of defects such as delaminations,
voids, or cracks, and can withstand the stresses they will encounter during service.
Surface quality involves checking for imperfections that could affect performance or
aesthetic appeal, such as scratches, roughness, or inconsistent finishes. By confirming
both the structural integrity and surface quality, manufacturers can assure that the parts
will perform as expected, maintaining reliability and safety in applications like marine
vessels, where composite materials often play a key role. Paying attention to these
factors helps prevent potential failures that could compromise the overall functionality
and safety of the final product.

4. What is the primary method for controlling the viscosity of
resin?

A. Changing the color
B. Using temperature and resin additives

C. Using sand
D. Adding water

The primary method for controlling the viscosity of resin involves using temperature and
resin additives. This approach is essential in composite fabrication because the viscosity
of the resin directly influences the ease of application and the quality of the final
product. When temperature is increased, the viscosity of the resin typically decreases.
This reduction in viscosity allows the resin to flow more easily, facilitating better wetting
of the reinforcement material and enhancing the overall bonding within the composite
structure. Conversely, lowering the temperature increases viscosity, which can be useful
in certain situations where a slower curing time is desired. Additionally, resin additives
can significantly modify the viscosity. These additives can include thickeners that
increase viscosity for better control during the application process or additives that
reduce viscosity to improve flow characteristics. The careful selection of additives based
on the specific requirements of the application and desired properties of the finished
composite is crucial. This method is highly effective and widely used in the composites
industry, making it the correct approach for controlling resin viscosity in a practical
sense.
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5. What can be a consequence of improper installation of a
transom?

A. Reduced water resistance

B. Increased structural integrity

C. Potential leaks and structural failure
D. Enhanced aesthetic value

Improper installation of a transom can lead to potential leaks and structural failure
because the transom serves as a critical structural member that supports the
transom-mounted components, such as the engine and the rudder. If the transom is not
correctly aligned or secured, it can create gaps or weak points in the hull. This
misalignment can lead to water intrusion, which not only jeopardizes the integrity of the
hull but can also result in significant damage to the vessel's overall structure over time.
Additionally, inadequate installation may fail to support the thrust and movements of the
boat adequately, increasing the risk of fatigue and failure of the transom itself.
Therefore, the consequences of poor installation extend beyond mere structural
concerns; they also encompass safety implications for the vessel and its occupants.

6. What is a potential cause for gel coat crazing or cracking?
A. Too low a gel coat thickness
B. Gel coat that is applied too thinly
C. Gel coat that is too thick or over-catalyzed

D. Proper curing temperature

The correct choice highlights a significant issue associated with gel coat application:
improper curing conditions. Gel coat that is too thick or over-catalyzed can lead to
several adverse effects during the curing process. When too much catalyst is added, the
exothermic reaction can generate excessive heat, which can result in thermal stresses
that lead to crazing or cracking of the gel coat surface. Additionally, when the gel coat is
applied too thickly, it can also have trouble curing uniformly. The outer layers may cure
faster due to exposure to ambient conditions, while the deeper layers remain uncured or
are hindered in their curing process, which further exacerbates the risk of crazing as
thermal and contraction stresses build up. In contrast, other factors such as low gel coat
thickness or insufficient application might cause different issues, but they are not
directly associated with crazing in the same manner as improper thickness and
over-catalyzation. Proper curing temperature is crucial to ensure that the gel coat sets
correctly but does not directly contribute to the mechanical issues that lead to crazing.
Therefore, understanding the balance of thickness and catalyst is essential to preventing
gel coat failure.
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7. How is fiberglass weight by area typically expressed?
A. Grams/meter” 2
B. Pounds/foot™2
C. Ounces/ft™2
D. Milligrams/circle

Fiberglass weight by area is commonly expressed in ounces per square foot. This
measurement provides a clear understanding of how much fiberglass material is present
over a specific area, which is critical for calculating the overall weight and structural
characteristics of a composite laminate. Using ounces per square foot allows for easy
conversions and comparisons in the context of materials, especially in the United States
where both ounces and feet are standard measurements. Understanding this weight by
area is essential for engineers and manufacturers when designing composite structures
to ensure they meet required specifications for strength and performance. Other units,
like grams per square meter, while they are viable in different contexts, are less common
in the U.S. fiberglass industry and may complicate communication between different
stakeholders familiar with the imperial system.

8. What ingredient is used to hold chopped strand mat
together?

A. Binder

B. Resin

C. Hardener
D. Plasticizer

Chopped strand mat is a type of fiberglass reinforcement made from randomly oriented
strands of glass fibers. The ingredient used to hold these strands together is known as a
binder. The binder is crucial because it gives the mat its structural integrity, allowing it
to maintain its shape while also facilitating easier handling during the composite
manufacturing process. In the context of composites, resin plays a different role; it is
the matrix that saturates the mat and hardens upon curing to provide structural strength
and durability. The hardener is an additive that is mixed with the resin to initiate the
curing process, turning the resin from a liquid to a solid state. Plasticizers are
substances added to materials to increase their flexibility and workability but are not
relevant to the binding of the fibers in chopped strand mat. Therefore, the correct answer
highlights the specific function of the binder in the context of composite materials.
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9. What is the most commonly used process for laminating in
the boat building industry?

A. Closed molding
B. Vacuum infusion

C. Open molding
D. Directed spray application

The open molding process is the most commonly used method for laminating in the boat
building industry due to its combination of simplicity and effectiveness. This technique
involves laying fiberglass mats or cloth into an open mold and then applying resin
directly onto the fiber layers. The method allows for straightforward control over the
layering, making it accessible for many builders. It is ideal for smaller production runs or
custom builds, where quick setup and versatility are important. In open molding, the
laminate is generally cured in the mold and is easy to manage since it does not require
sophisticated equipment or controlled environments. As a result, it remains a popular
choice among both amateur builders and professionals, especially for smaller boats or
components. While other methods, such as vacuum infusion and closed molding, offer
advantages like reduced resin use and improved strength, they often require more
specialized equipment and setup, making them less widely used in the industry. Directed
spray application also has its place but is generally less common than the foundational
open molding technique, especially for boats where intricate shapes and multiple layers
are commonplace.

10. What does the polymerization process involve for resins?
A. Changing from solid to gas
B. Mixing with additives
C. Changing from liquid to solid

D. Evaporation of solvents

The polymerization process is a chemical reaction where small molecules called
monomers join together to form a larger, more complex structure known as a polymer. In
the context of resins, this means that the initially liquid resin, when subjected to certain
conditions such as heat or the addition of a hardener, undergoes a transformation into a
solid state. This transition from liquid to solid is fundamental to the curing process of
resins in composite materials, as it defines the structural integrity and mechanical
properties of the final product. As for the other options, changing from solid to gas
refers to sublimation or vaporization, which is not a characteristic of the polymerization
process. Mixing with additives, while often part of preparing composites, does not
describe the core chemical reaction of polymerization itself, which focuses on the
transformation of the resin. Lastly, evaporation of solvents can occur in some resin
systems but does not represent polymerization; instead, it can be a separate process that
occurs in conjunction with or after polymerization, affecting final properties but not
defining the polymerization process itself.
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