Aluminum 6063: The Architect of
Thermal Management

Metallurgical Profile

Aluminum 6063 is often termed "architectural aluminum" due to its exceptional
extrudability and surface finish quality. However, in the context of precision engineering
and electronics, it is the material of choice for thermal management. Its lower alloy
content compared to 6061 results in higher thermal conductivity, making it the standard
for heatsinks.*®

Chemical Composition (Weight %)

6063 utilizes the same Mg-Si system as 6061 but at reduced concentrations. This
reduction lowers the flow stress during extrusion and minimizes the formation of
secondary phases that scatter electrons and phonons, thus preserving thermal and
electrical conductivity.

Element Weight Percentage Role
(%)
Magnesium (Mg) 0.45-0.90 Strengthening precipitate formation

($Mg_2si$).11

Silicon (Si) 0.20 - 0.60 Strengthening precipitate formation.!!
Iron (Fe) Max 0.35 Impurity; kept low for extrudability.!?
Copper (Cu) Max 0.10 Kept very low to improve corrosion

resistance.ll

Chromium (Cr) Max 0.10 Trace.l1
Titanium (Ti) Max 0.10 Grain refiner.11
Aluminum (Al) Remainder Base.l!

Mechanical and Thermal Properties



While 6063 is mechanically weaker than 6061, its physical properties dictate its niche.

Property 6063-T5/T6 Comparison to Unit
6061-T6

Thermal 200 - 218 ~25% Higher (vs W/m « K20

Conductivity 167)

Ultimate Tensile 241 (35) ~22% Weaker MPa (ksi) 23

Strength

Yield Strength 214 (31) ~22% Weaker MPa (ksi) %3

Hardness (Brinell) 73 HB Softer (vs 95 HB) HB 11

Electrical 3.32 Lower (better nQ « cm il

Resistivity conductor)

Elongation at Break 12% Similar % 23

Insight - The Thermal Advantage: The thermal conductivity of 6063 (up to 218 W/m « K)
is superior to 6061 (167 W/m + K) and vastly superior to 7075 (130 W/m -« K). In high-
performance electronics (CPUs, LED drivers), using 6063 instead of 6061 can resultin a
measurable reduction in junction temperatures, which exponentially increases
component lifespan.!?

Processing Characteristics
e Extrusion: Excellent. 6063 can be extruded into intricate, thin-walled shapes (like
finned heatsinks) that would be impossible with 6061 or 7075.2

e Anodizing: Superior. 6063 is the best alloy for anodizing, producing a uniform, clear,
and aesthetically pleasing finish free of the "smut" or graininess sometimes seen in
6061.19

* Machinability: Fair. Because it is softer and gummier than 6061, it requires sharp
tooling and high spindle speeds to prevent built-up edge (BUE). It does not break
chips as cleanly as T6 tempered 6061.%8

Applications

e Thermal: Extruded heatsinks for CPUs, LEDs, and power inverters.1?



e Architectural: Window frames, door frames, curtain walls.%>

e Consumer: Visible aluminum parts requiring high-quality anodized finishes (e.g.,
smartphone housings, trim).
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