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Aluminum Clad Sheets for Automotive Heat Exchangers

Technology Overview

« Aluminum clad sheets for heat exchangers to be used in futuristic automotives
+ Ability to make multi-layered aluminum sheets, roll multi-layered sheets and give advanced functionality to the sheets
* Aluminum clad sheets for brazing, applicable to automotives, air conditioners, and more

Material design and strip casting Manufacturing and optimization of brazing aluminum clad Prototyping for heat exchangers and ensuring reliability

] / « Roll bonding, surface treatment
« Contrl of microstructure by thermomechanical reatment
| « Evaluation oftensike properties and brazeabilty
L e G

Thermodynamics Strip-cast core Manufacturing of clad sheets/fin ~ Optimization of clad rolling process/ Heat exchanger Performance evaluation for
based alloy design and filler and tube forming securing of properties prototyping heat exchangers
Manufacturing high perf thin-walled clad for brazing and improving reliability of heat exchanger components

« High-strength aluminum clad sheets for automotive heat exchangers

- Based on low cost process (strip casting, cold-roll bonding)

- Higher strength and better brazeability through microstructural control Dol
« High-strength core alloys for clad sheets with high performance and thin gauges i = production

- 70um thickness for condenser fins; 200um thickness for heater tubes

- Prediction of equilibrium phase fraction and optimization of strip casting process
+ Optimization of cladding and rolling E = Predicton of eqiorum phase
» Enhanced brazeability F T

; R Change in precipitates and grain structure after heat 7
« Evaluation of performance and reliability of heat exchangers realment (TEM, OM)

rip casting line

Material for 70m Material for 200xm
class condenser pins  class heater tubes

i

+ Clad sheets for heater tubes having post-
brazing tensile strength of 200 MPa and 20%
less erosion

+ Clad sheets for condenser fins having post-
brazing tensile strength of 160 MPa and sag —
distance of 26 mm Erosion property

Sag property

Highlights and Strengths
« Continuous casting (existing technology: DC casting)
- Low-cost manufacturing of different alloys based on strip casting; refinement of secondary phases f':f;j“j“
by high cooling speed
+ Cold-roll bonding (existing technology: slab-to-slab welding and cladding)

Cc3527, Hax.

¥ short grains

- Cost-effective owing to coil-to-coil roll bonding at room temperature Ve;;{;"e Fine ppts
* Microstructure control P e IR

- Alloy design with prediction and control of phase formation

- Optimization of microstructure based on thermomechanical treatment gt e i P e e

grains.

+ [Patent] KR10-1401080 A STRIP-CAST ALUMINUM-SILICON ALLOY FOR BRAZING AND

MANUFACTURING METHOD OF THE SAME Microstructure (strip casting vs. DC casting)

Business Cases

« 200 billion KRW market in Korean automotive aluminum clad sheets

(Replaceable for the previously-imported clad sheets) I
- Potential applications to automotive heaters, condensers, coil coolers, and home air conditioners. ) [Clad and part prototype]
- Price-down of the imported clad sheets through domestic development of clad sheets [Autdmotive HVAC system]

- Applicable to make aluminum clad sheets for brazing used in lightweight, high performance heat exchangers
+ Needs of automakers and expandable applications to other areas.
- Lower cost than imported competitors' to give price competitiveness (in terms of material cost, processing cost, efc)
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