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High thermal conductivity and high strength aluminum casting alloys
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High Thermal Conductivity and High-strength Aluminum Cast Alloys -

Technology Overview

« Alloy design for low Si casting alloys having high thermal conductivity, strength, and good castability (fluidity, resistance to hot tearing)
* Process design and computational simulation for thin-walled die-casting with a minimum thickness of 0.8 mm
+ Development of hybrid die-casting process for heat sink components with thermal conductivity exceeding 200 W/mK

Casting process simulation of 250 W heat sink » Hybrid casting
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Design of pressure die casting Thin-walled casting Computational simulations of casting process of Al Hybrid die-casting process
heat sinks

» Development of new Al casting alloys with high thermal conductivity, strength, and
castability, and die-casting process for near net-shape components :

« Increasing demands for Al heat sinks having both high thermal conductivity and excellent
castability in order to their successful applications to high power and light weight LEDs ‘
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- Low Si added Al-Si casting alloys (< 3wt.% Si) + Ni, Fe + X ', %' :
- Thermal conductivity: 190-210 W/mK |: = :
- Yield strength (T5 heat treatment): 125-174 MPa T s
- Fluidity: Equivalent to and/or superior to A356 alloy's Computational simulations of castability, SDAS vs. Thermal
o . . o . cooling rate and thermal conductivity of conductivity formula
» Hybrid die-casting design for Al castings joined with Cu plate pressure-die casting products TC (W/mK) = -0.344xSDAS
- In-situ fabrication of Al castings joined with solid Cu plates having high thermal +204.947
conductivity
- Application of Al/Cu clad plates to obtain sound joining interfaces between Al castings _
and Cu plates 3 ; .o |
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Hybrid cast material Cross-sectioned microstructure of

hybrid cast material

Highlights and Strengths
* Development of a new Low Si added Al heat sink material having high thermal conductivity that allows for thin walled, near-net shape casting and subsequent surface
treatment, which is applicable to high-power and light weight heat sinks
- thermal conductivity: 190-210 W/mK, YS ~170 MPa, 70% of the fluidity length of ADC12
« Reliable prediction of thermal conductivity of thin walled casting parts using the computational simulations and understanding the interrelationship between cooling
rates and thermal conductivity
* Hybrid casting process enables higher thermal conductivity for Al castings

« [Patent] KR10-2017-0079331 HYBRID MATERIAL AND METHOD OF FABRICATING THE SAME

Business Cases

Applicable products
» Heat sinks for high-powered LED lamps, substrates
+ Displays, home appliances, heat releasing frames for smartphones, heat sink
* LED headlamp housings of automobiles, electronics, heat releasing substrates
for electric vehicles

Applicable services . ’j' - = e @
« Longer service life for high -powered LED semiconductors and electronic parts )ﬂ i% fi %
* Better heat releasing properties to respond to car electronic parts that are i

getting smaller and smaller LED & Electronic Devices Automotives
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