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The roar of a powerful Chrysler engine, tweaked for optimal
performance, is music to the ears of many automotive enthusiasts.
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Building a high-performance Chrysler engine isn't just about bolting
on parts; it's a meticulous process of design and engineering,
demanding a deep understanding of engine mechanics and the
specific characteristics of the Chrysler platform. This article delves
into the key aspects of designing and building high-performance
Chrysler engines, covering crucial elements from selecting the right
block to fine-tuning the fuel injection system. We will explore topics
such as engine block selection, performance camshaft profiles,
forced induction, and tuning strategies to achieve optimal results.

Choosing the Right Foundation: Engine
Block Selection

The foundation of any high-performance engine is the block. For
Chrysler enthusiasts, this often means choosing between various
generations of the LA (Lightweight Automotive), Magnum, or Hemi
engine families. Each offers unique strengths and weaknesses. The
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legendary Hemi, for example, with its distinctive hemispherical
combustion chambers, provides an excellent starting point for high-
performance builds due to its inherent strength and potential for
large displacement increases. However, sourcing a suitable block,
whether new or used, requires careful inspection for cracks, wear,
and overall condition. Understanding the differences between cast
iron and aluminum blocks, along with their respective advantages
and disadvantages (weight, heat dissipation, durability), is critical for
informed decision-making. Engine block preparation is also key;
thorough cleaning, machining, and potentially sleeving are often
necessary before assembly.

The Heart of the Beast: Camshaft
Selection and Performance Cam Profiles

The camshaft plays a vital role in determining engine performance.
Selecting the correct camshaft profile is crucial to balancing power
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and drivability. Aggressive cam profiles can yield substantial
horsepower gains but might compromise low-end torque and idle
quality. Conversely, milder profiles offer improved street manners but
sacrifice some peak power. Understanding the relationship between
camshaft duration, lift, and lobe separation angle is essential.
Camshaft selection needs to be carefully considered based on the
intended application of the engine (drag racing, road racing, street
driving). Furthermore, choosing the right camshaft requires
understanding its interaction with other components, such as the
valve springs, pushrods, and rocker arms. Incorrect selection can
lead to valve float or other detrimental effects.

Boosting Power: Forced Induction and
Supercharger/Turbocharger Selection

For significant power gains, forced induction—either via a
supercharger or turbocharger—becomes a compelling option. Both
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methods increase the amount of air entering the engine, leading to
increased power output. However, they present different
characteristics. Superchargers provide immediate boost response,
ideal for applications requiring instant power, whereas turbochargers
offer higher potential boost levels but with a lag before boost
pressure builds. Selecting the appropriate forced induction system
involves careful consideration of the engine's capacity, desired power
output, and budget constraints. Forced induction system design
includes not only the selection of the supercharger or turbocharger
itself but also the accompanying components such as intercoolers,
intake manifolds, and blow-off valves. Careful tuning is critical to
prevent engine damage from excessive boost pressure.

Fuel Delivery and Tuning: Optimizing the
Air-Fuel Mixture

A high-performance Chrysler engine needs a precisely controlled air-
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fuel mixture to realize its potential. This necessitates a properly
tuned fuel injection system, whether it's a stock system upgraded
with high-flow injectors or a completely custom setup. Fuel system
upgrades often involve installing larger fuel injectors, a high-flow
fuel pump, and potentially an upgraded fuel rail. Furthermore, a
custom engine management system (EMS) is crucial for accurately
controlling the air-fuel ratio across the entire RPM range. The EMS
allows for precise tuning of various parameters, such as ignition
timing, fuel delivery, and boost pressure (if applicable). Proper tuning
ensures optimal combustion, maximizing power while minimizing
harmful emissions and preventing engine damage.

Conclusion: The Art and Science of High-
Performance Chrysler Engine Building

Building a high-performance Chrysler engine is a demanding yet
rewarding undertaking. It’s a blend of art and science, requiring not



How To Build High Performance Chrysler Engines S A Design

only mechanical aptitude but also a deep understanding of engine
dynamics and tuning principles. Through careful planning,
meticulous component selection, and precise tuning, you can
transform a stock engine into a powerful and responsive powerhouse.
Remember that safety and reliability should always be paramount
throughout the build process. Proper attention to detail, including
meticulous quality control checks, will ultimately determine the
success and longevity of your high-performance Chrysler engine.

Frequently Asked Questions (FAQ)

Q1: What is the best Chrysler engine for a high-performance
build?

Al: There's no single "best" engine; the optimal choice depends on
your goals and budget. The Hemi family is popular due to its robust
design and aftermarket support, but the LA-series blocks also offer a
strong foundation for various modifications. Consider your budget,
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desired power levels, and intended use (street, drag, track) to make
an informed decision.

Q2: How much power can I realistically expect from a modified
Chrysler engine?

A2: Power output depends heavily on the modifications. A naturally
aspirated engine might see a 50-100% power increase with
significant internal modifications. Forced induction can significantly
increase this, with potential for several hundred additional
horsepower. However, this requires careful tuning and robust
supporting components.

Q3: What are the common challenges faced during a high-
performance Chrysler engine build?

A3: Challenges include sourcing quality parts, ensuring proper
component compatibility, achieving optimal tuning, and managing the
increased stress on engine components under high power. Dealing
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with heat management, ensuring sufficient lubrication, and
preventing detonation are crucial.

Q4: Is it necessary to rebuild the entire engine for a high-
performance build?

A4: A complete rebuild isn't always necessary. Depending on the
desired power levels and the condition of the existing engine, you
may only need to replace or upgrade key components, such as the
camshaft, pistons, connecting rods, and cylinder head. However, a
thorough inspection is essential before making any decisions.

Q5: How much does it typically cost to build a high-
performance Chrysler engine?

A5: Costs vary drastically, depending on the level of modifications,
the choice of parts (new vs. used), and the labor involved. A basic
build focusing on bolt-on modifications might cost several thousand
dollars, while a comprehensive rebuild with forced induction could
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cost tens of thousands.

Q6: What are some critical safety precautions when building a
high-performance engine?

A6: Always follow proper safety protocols, use appropriate safety
equipment (safety glasses, gloves, etc.), and work in a well-ventilated
area. Be mindful of high temperatures and pressures when working
with engine components and fluids.

Q7: Where can I find reliable resources and information for
building high-performance Chrysler engines?

A7: Numerous online forums, specialized websites, and magazines
cater to Chrysler enthusiasts. Engaging with experienced builders,
attending car shows, and seeking professional advice can provide
invaluable insights and assistance throughout the build process.

Q8: What are the legal implications of modifying a vehicle for
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high performance?

A8: Check local laws and regulations regarding vehicle modifications,
emissions standards, and street legality before making changes to
your vehicle. Modifications that affect emissions or safety features
might require inspection and certification.

Crafting High-Performance Chrysler
Engines: A Design Approach

The roar of a potent Chrysler engine, enhanced for peak
performance, is a symphony that resonates with enthusiasts
worldwide. Building such an engine isn't merely a matter of installing
parts; it's a precise blend of engineering, craftsmanship, and a deep
understanding of the Chrysler architecture . This article delves into
the key aspects of designing a high-performance Chrysler engine,
exploring the nuances that differentiate a mere upgrade from a truly
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exceptional build.
I. Foundation: Understanding the Basis

Before delving into modifications, we must first understand the
inherent traits of the Chrysler engine family you're working with.
Whether it's the legendary Hemi engine or a more recent iteration,
each possesses its own advantages and weaknesses. For instance, the
celebrated Hemi's hemispherical combustion chambers offer superior
throughput, but their design also presents unique obstacles in terms
of porting and adjustment.

Analyzing the engine's specifications - displacement, compression
ratio, connecting-rod length, camshaft profile - provides the essential
information needed to make informed decisions about modifications.
Applications like engine simulation programs can be invaluable here,
allowing you to anticipate the effect of changes before you even turn
a wrench.

12
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II. Breathing Easier : Enhancing Air Intake and Exhaust

The procedure of getting air into the cylinders and exhaust gases out
is critical for performance. A constricted intake system will choke
power, while a poorly designed exhaust system will impede efficient
removal of spent gases.

Key considerations include:

e Intake Manifold: Replacing to a performance intake manifold
with optimized runners can significantly boost airflow. Consider
materials like aluminum for reduced weight and better heat
dissipation.

e Air Filter: Selecting a high-flow air filter with low impedance
ensures the engine gets the maximum amount of air possible.

e Exhaust Headers/System: Performance headers designed for
your specific engine will optimize exhaust gas speed . Choosing

13
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the right material (stainless steel, ceramic coated steel) and
pipe diameter is crucial for fine-tuning back pressure and
scavenging.

e Camshaft: A higher-lift camshaft profile can improve valve
timing, leading to higher volumetric efficiency. However, this
often requires matching other components, like the valve
springs and pushrods, to ensure consistent operation.

II1. Fueling the Monster: Optimizing Fuel Delivery

The fuel system must supply the precise air/fuel mixture at all engine
speeds and loads. This often requires upgrades such as:

e Fuel Injectors: Higher-flow fuel injectors are necessary to
provide the increased fuel demand created by performance
modifications.

e Fuel Pump: Improving to a high-volume fuel pump ensures
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that sufficient fuel is supplied to the injectors.

e Fuel Management System: Adjusting the engine's computer
(ECU) is crucial for ensuring the correct air/fuel ratio
throughout the entire RPM range. This usually involves using
dedicated tuning software and a data logging tool.

IV. Internal Strengthening : Enhancing the Engine's Core

High performance generates considerable stress on the engine's
internal components. Enhancing these components is crucial to
ensure reliability. This includes:

e Connecting Rods: Forged connecting rods offer superior
resilience compared to cast rods.

 Pistons: High-performance pistons, often forged aluminum, are
designed to withstand the increased stress and temperature of
a high-performance engine.
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e Rings: Performance piston rings minimize friction and enhance
sealing.

V. Managing the Heat: Addressing Thermal Management
High-performance engines generate significant heat. Effective

cooling is essential to avoid damage and maintain peak performance.
This involves:

e Radiator: Improving to a high-capacity radiator or adding an
auxiliary radiator improves cooling capacity.

e Cooling System Fluids: Using a high-performance coolant
improves heat transfer efficiency.

Conclusion:

Building a high-performance Chrysler engine is a challenging yet
rewarding endeavor. It demands a combination of engineering
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knowledge, meticulous planning, and precise execution. By
comprehending the fundamentals discussed above and applying a
methodical approach, you can construct a truly exceptional engine
that provides exceptional strength and reliability.

Frequently Asked Questions (FAQ):

1. Q: What is the most important modification for high-
performance?

A: There's no single "most important" modification. The best
approach is a balanced strategy involving upgrades to intake,
exhaust, fuel delivery, and internal components, all supported by
proper tuning.

2. Q: How much power can I realistically gain?

A: The power gains depend on the base engine and the extent of the
modifications. Realistic gains can range from a substantial increase
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to over double the original horsepower, but it requires careful
planning and execution.

3. Q: Is it necessary to completely rebuild the engine?

A: Not necessarily. Many performance gains can be achieved through
careful selection and installation of aftermarket components without
a full rebuild, but a rebuild is advisable for extreme modifications.

4. Q: What are the potential risks of building a high-
performance engine?

A: Risks include engine damage due to excessive stress, overheating,
or improper tuning. Careful planning, skilled execution, and regular
monitoring are crucial.
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