
Kalloy Uno Explains Impact of Aluminum
Manufacturing Processes on Bicycle Stem
Integrity and Safety Compliance

Does your bike stem's manufacturing process matter? Discover why 3D forging outperforms casting

and CNC machining in strength, weight, and e-bike safety.

TAIWAN, July 2, 2026 /EINPresswire.com/ -- The bicycle component industry is experiencing an

ongoing shift toward lighter weight targets and increased rider power inputs, making the

structural integrity of cockpit components a critical safety consideration. While choices for

bicycle stems are traditionally made based on length, angle, or color aesthetics , the underlying

manufacturing process of the aluminum shaft significantly affects long-term reliability and

component fatigue resistance.  

Historically, aluminum bicycle stems have been manufactured through three primary methods:

casting, CNC machining, and forging. Casting, involving the pouring of molten alloy into a mold,

represents an economical production baseline common for entry-level bicycles. However, the

cooling process can introduce microscopic air pockets and irregular grain boundaries, lowering

the material's ability to withstand repeated stress cycles over extended use. 

CNC (Computer Numerical Control) machining offers high precision and superior surface finishes

by cutting away material from a solid aluminum billet. Because it is a subtractive process, it does

not alter the internal grain structure of the raw material, and certain designs may expose weaker

cross-sections at critical stress points, such as faceplate bolts or the steerer clamp.  

To address these structural limitations, forging utilizes extreme pressure to compress and

reshape solid aluminum within a multi-stage die process. This methodology aligns the internal

grain structure along the specific contours of the component, resulting in a denser part with

enhanced fatigue resistance. Advanced 3D forging techniques shape the aluminum progressively

across multiple axes, enabling complex geometries without compromising the alignment of the

grain structure. Consequently, forging has become widely adopted for applications requiring

high safety thresholds, such as road racing, mountain biking, and e-bikes.  

The growing market share of e-bikes has further heightened the mechanical demands on cockpit

components. E-bikes generally feature higher total weights, faster average speeds, and greater

sustained torque on the front assembly during motor-assisted acceleration. In response,

European regulatory frameworks have implemented the EN 17404 standard, which mandates
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stricter fatigue and load testing for e-bike components compared to traditional bicycle

standards. Because conventional cast components frequently fail to meet these elevated

performance thresholds consistently, forged aluminum has become the industry standard for

certified e-bike stems.  

When evaluating bicycle stems for original equipment manufacturing (OEM) or individual

assembly, verification protocols involve evaluating the specific manufacturing process, checking

for compliance certifications like ISO 4210 or EN 17404, and ensuring proper geometry matching

for length, angle, and clamp diameter. While alloy grades like 6061-T6 and 7050-T6 are standard,

the material grade operates in tandem with the manufacturing process to determine overall

performance. Technical reference data on manufacturing configurations and dimensional

specifications can be reviewed through Kalloy Uno's industry documentation regarding 3D

Forged Bicycle Stem engineering and integration.
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