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1984 
Founded 1994 

PC Division 
Established 

1997  
#1 in China 

1999  
#1 in APAC 

2005 
Acquisition of 

IBM PCD 

2008 
Entry to 

Fortune 500 
(#499) 

2010 
Joint-Venture 

with NEC 

2011 
 Medion 
 Re-entry to 
Fortune 500 
(#450) 

2012 
 3rd-Entry to 
Fortune 500 
(#370) 
 Partnership  

Lenovo was 
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A $30B global personal technology company  
with 30,000 people and customers in 160+ countries.  

Lenovo is… 

2009:  
6.5% 

2010: 
8.2% 

2011: 
9.6% 

2012: 
13.1% 

2013: 
15.9% 

General PC Market Share (IDC) 
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Beijing, China Raleigh, US 

 Largest team for Lenovo 
mainstream products  

Japan 

U.S. 
China 

 R&D Budget for FY11/12: USD 453M in R&D 

Yokohama, Japan 

Lenovo R&D 

 Ensure the best designs and 
highest quality of products 

 Defines future technologies and 
products, specify performances 
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THINK  

BUSINESS GROUP (TBG) 

• Premium PCs  
• Tablets  
• Enterprise 

LENOVO  

BUSINESS GROUP (LBG) 

• Mainstream/Entry PCs  
• Tablets 
• Smartphones 
• TV 

INTEGRATED   
OPERATIONS 

Market Demands 

Integrated Structure 
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LBG Laptops 

S Entry Ultrabook U Ultrabook 

G Fighting boxes 

YOGA 

Y
 Game Player Z Colorful 

Ultra slim 

Convertibles 

Mainstream 

MIIX 



CASE Study: Applying Composites as Laptop Enclosures 



PROJECT 
BACKGROUND 
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Ultrabooks 

 All 1st Gen. Ultrabooks used metallic enclosures (Al-alloy) 

 The weight of metallic enclosure is 30%-40% of the total weight of the system. 

 

Weight of A, C, D covers: 412 g 

 

Total weight of U300s 1340 g 
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A bottle of coke ? 

1.25l 

1.35 kg = 



13 ��© 2011 Lenovo Confidential. All rights reserved. 

Ultraslim 
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Ultraslim ≠ Ultralight  
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Benefit  

Parts Al Covers 
[g] 

CFRP Covers 
 [g] 

LCD Cover 152  97 

Top Cover 117 55 

Base Cover 143 85 

Others 928 928 

Total 1340 1165 

 Data calculated based on geometry of U300s 
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Successful Stories 



DEVELOPMENT of 
CFRP PARTS 
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Material 
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CF Grades  
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Processing of CF Plates (Thermosets) 
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Isotropic 

Typical fiber orientation: 
0/90/-45/45 

Angle [º] 
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先进复合材料制造技术  
（美）古托夫斯基 
化工出版社 
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Thermo-pressing 
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Sandwiches 
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Development Strategy 
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PRACTICAL 
EXPERIENCES 
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3D + bonding 

Prepeg 3D Press CNC Bonding Polishing Painting 

Advantage: 
• High Efficiency 
• Unique surface appearance, no knit-lines 
• Good match to ID design 
• Relative low part cost 

Disadvantage: 
• Bonding strength,  
• Assembling tolerance 
• Solution to antenna performance 
• Aging at edges 
• No chance for sandwich structure 
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Prototype 

Prototype: U300s 

March. 2012 
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Appearance 

 

Features 

Patterns 

 

Glossy 

 

Logo 

3D Features 

 

UD Woven High Low 
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ID Design & Antenna Solution 

Risks: High Cost | Appearance & Color Difference 

 

Haoning & Youdt Patent Disclosure 

Hybrid thermo-pressing 
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2D + Insert Molding 

Prepeg 2D Press Cutting Polishing  Painting 
Insert 

Molding 

Advantage: 
• Solution to Antenna 
• Cover all edges with plastic 
• Able to apply sandwich structure 
• Good assembling performance 
• Good assembling strength 

Disadvantage: 
• Design flexibility 
• Knitline 
• Technology complexity 
• Limited resources 
• High processing costs  
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Insert Molding 

CFRP 
• CFRP Stiffness/thickness contr. 
• Foams  
• Adhesives 

Tooling and Processing 
• Tooling design  
• Tooling costs 
• Design of conjunction 
• Clamping system/logo 
• Cooling system 
 

Design Details 
• Antenna cover 
• Coating 
• Form factors 
• Appearance 

Plastic 
• Plastic Material 
• Adhesion  
• CTE 

Instruments 

Processing Conditions 
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Current Progress 

Gen. 1 

• Non-transparent coating 
• Thermosets 
• Sandwich. d=1.5 mm 
• Antenna solution 
• $ 29 

• Transparent coating 
• d=1.0 mm 
• $ 25 

Gen. 2 

• Transparent coating 
• Thermoplastics 
• Sandwich. d=1.3 mm 
• Antenna solution 
• $ 35 

Gen. 3 Gen. 4 
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Decoration 

 Using CFRP significantly reduced system weight 

 ~ $10 was spent for surface treatment 

 

High Gloss UV Coating 
(Original Design) 

 

Non-transparent Coating 
(Backup .3) 

 Metallic Coating 
(Backup .2) 

 

Low Gloss UV Coating 
(Backup .1) 

 



Open 
Discussions 
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CF and Continuous Sheet Processing 
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Material & Processing Mg-Diecasting CFRP 

Thickness 0.8 mm 0.8 mm 

Density 1.7-1.8 g/cm3 1.7-1.8 g /cm3 

Antenna Performance Insert Molding Insert Molding 

Internal Features Insert Molding Insert Molding 

General Decoration Method Painting Painting 

Appearance Plastic – like Premium  

Resources Mainland China ? 

Cost Estimated USD 17-20 ? 

Cost Target 



Summary 
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