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The Tradeoff

Selecting the Right Structural Material: Metals,
Composites, or Polymers?

Material selection balances strength, weight, cost, and production demands. Metals offer durability and
scalable production. Composites save weight at a premium. Polymers offer low cost and design flexibility.

Metals

Durable materials for sustained
and dynamic loading.

BEST WHEN

- Strength and durability

are priorities

- Production must scale at

low cost

- Flexible joining options

are needed
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TRADEOFF

Trades strength and scalable
production with added weight and
some limits on geometry.

Composites

Carbon fiber or fiberglass
reinforcement in a resin matrix.

BEST WHEN

- Lower mass directly
improves performance

- Weight savings justify
higher costs

. Production can accommodate
slower, labor-intensive processes
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Trades exceptional specific
strength and low weight with
higher costs and production
complexity.

Structural Material Selection for Real-World Applications

Polymers

Lightweight materials suited to
complex molded parts.

BEST WHEN

- Strength and stiffness
demands are moderate

- High volumes justify
injection molding

- Complex features can
be moldedin
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Trades low cost and design
freedom with lower load capacity
and creep & temperature limits.
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Golf Club Shafts

WHEN PERFORMANCE
JUSTIFIES HIGH COSTS

Steel is durable and economical
at volume. Carbon fiber has
comparable stiffness at lower
weight enabling faster swings,
but higher material costs.

DECISION

Steel when cost and durability
lead. Carbon fiber when swing
performance justifies the premium.

Al that shapes engineering decisions in real time

Smartphone Housing

WHEN POLYMERS MEET THE NEED

Aluminum is rigid and durable

but more expensive. Engineering-
grade polymers make for lighter
housings and lower production
costs at volume, but a less
premium feel.

DECISION

Aluminum when heat dissipation
and impact durability lead.
Polymers when those demands
are moderate and simpler
production matters.
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