
GMT Bumper Beam

2008 SPE Conference



– What is GMT ?
– Manufacturing Practices
– Applications/Benefits
– Bumper trend
– Hanwha capability

Agenda



High Performance Thermoplastic Composites for Bumper Applications –

• (early 1980’s) 

- Chop fiber GMT RD by Basf

- VW,Peogeot FEM Carrier etc.

• (early 1990’s) 

- Chop fiber GMT RD by QPC

- VW, Peogeot Seat etc.

• (late 1990’s) 

- UD Bumper by Hanwha 

- HMC, KIA, GMDW, SGM, etc

• (New ) HIMT – GMT UD + TEX

AZDEL HANWHA
• (early 1970’s) continuous fiber 
GMT – GM Beam

• (early 1990’s)

- UD+ Continuous RD

- Honda Beam 

• (late 1990’s) 

- “Chopped” Long Fiber 

- Nissan,Mitsubishi Beam

• (New ) IXIS – Hybrid Materials

‘70

‘90

‘80

‘00

1. GMT History



GLASS FIBER 
ROVING

CUTTING 
UNIT

NEEDLING  UNIT

MAT

GLASS FIBER  UD BEAM

• Unique Glass-Mat Manufacturing Technology 
• Important Process for GMT Manufacturing

RD(Random) Grade 

• UD (Uni-Directional) Grade 

HANWHA New GMT G/F Mat Production Process



HANWHA

AZDEL

HANWHA

AZDEL

AZDEL

HANWHA

AZDEL

Material Maker

Focus on
CMVSS, IIHS
UD-Beam

( High performance, 
Low damage )

Focus on 
FMVSS,IIHS
-RD beam :R401
-Chop(I) beam 
: C467,C507
-UD+ Continuous RD 
Merit :  Low weight, 
Design flexibility 

Bumper

U421 / R321GM Holden

UD45 / RD40GM China

C507/UD421
NISSAN/ 
HONDA/ 
TOYOTA

R 301 ( 1988 )GME

UD45 / RD40GM Korea

UD45 / RD40HMC 

R401, C401
R 301, C321

C467

Grade 

GM NA

OEM

2. GMT Specification & Bumper  



� Hanwha GMT Back Beam

HANWHA,

AIA

60% Domestic / 90% Export

RR Beam

60% Domestic / 90% Export

RR Beam
Korea

3 Major Vehicle

3 Major vehicle

1 Major Vehicle

* HMC/KIA

2 Major Vehicle 

* Shanghai GM

SGM FRT  : 1 ITEM

SGM  RR  : 2 ITEM    

* Local OEM : 2 ITEM

Major Proto 
Molder

HANWHAIndia

HANWHA -
Beijing

Shanhai

* 70 % HMC/KIA

* Shanghai GM

FRT/RR : Major Vehicle
China

HANWHA -
Alabama

100% HMC RR Beam
NA

HANWHA-
CZEC ( ’09 )

100% KMC RR Beam
EC

ProductGlobal

Market



3. Bumper Beam Issue

Low  Weight

Good Price 
Performance
( Package )



2007.3   IIHS STATUS REPORT VOL42,.

1. New IIHS



� IIHS Test Result

SONTA

SEPHIA

ELANTRA

GMT bumper Result



2. RCAR

-Index rating
-RCA standardization 



■■■■ I Section RR Beam 

132.5 mm7.8 ton4.8 kJFEA
Proto - type

116.2 mm8.1 ton4.2kJTest

-< 8.0 ton> 5.0kJRequirement

Max. IntrusionMax. ForceTotal I.ERR BEAM 

****

Test by HANWHA 

: FEA : Test



100%
-30 mph(48 kph)
-1,814 kg(4,000 lbs)

Fire Check

70%

Honey 
comb

-50 mph(80.5 kph)
-1,368 kg(3,015 lbs)

<Before> <After>

3. FMVSS301



50MPH, MDB, 70% OFFSET BARRIER TEST50MPH, MDB, 70% OFFSET BARRIER TEST50MPH, MDB, 70% OFFSET BARRIER TEST50MPH, MDB, 70% OFFSET BARRIER TEST



( ISO VIEW )

( Internal Energy 1.85+7J )

( SIDE VIEW )

470 mm 537 mm

( Internal Energy 1.36+7J )

� Comparison with GMT vs. STEEL



Date Acceleration Bending Angle Displacement

EURO NCAP SPEC. 200.0 21.0 6.0

IN-HOUSE SPEC. 160.0 16.8 4.8

FEA

0 L 07.2 141.2 15.1 2.4

200 L 07.2 150.9 16.2 3.2

360 L 07.2 158.7 16.5 3.1

#1 Proto

TEST

0 L 07.5 140.8 16.1 3.4

200 L 07.6 165.3 11.2 3.1

360 L 07.6 157.0 16.9 3.1

* #1 Prototype testing shows reasonable  correlation to FEA.

4. Pedestrian Bumper

� FEA design and Test by HANWHA ( Al beam )

GMT pedestrian E/AGMT pedestrian bumper



16.8

4.8

160.0

GM/SPEC

4.54.54.54.5

2.082.082.082.08

157.0157.0157.0157.0

GMT 

1.99
Shear Displacement 

(mm)

173.9
Tibia Acceleration

(G)

6.3
Bending Angle

(Degree)

STEEL

KNEE BENDING ANGLEKNEE SHEAR DISPLACEMENTTIBIA ACCELERATION

- The Stronger Impact Beam causes the higher injury probability on legform.

- green curve (steel/4.5Kg), red curve (gmt/2.0Kg)

37.132.0Legform

18.717.7E/ABS

7.37.37.37.317.017.017.017.0Impact Beam

11.38.4Stiffener

18.713.5Fascia

STEEL BEAMGMT BEAM
% of Internal 

energy

� Comparison with GMT vs. STEEL



1. Showed excellent performance at the NCAP Test

2. In case of 40% ODB Crash is Acceptable or Good Result.

Passenger Driver

★★★★★

★★★★★

★★★★★

★★★★★

★★★★★

Frontal Star Rating [ NCAP ]

(based on risk of head & chest injury)

★★★★★

★★★★★

★★★★

★★★★★

★★★★★

MY
Front 
Beam  

IIHS 
OFFSET

40% crash

Hyundai XG350 2004 GMT GOOD

Hyundai EF Sonata 2004 GMT Acceptable

Kia Regal 2004 GMT Acceptable

SUZUKI VERONA 

[ GMDAT MAGNUS ]

2004 GMT Acceptable

SUZUKI  FORENZA

[ GMDAT LACETTI ]

2005 GMT Acceptable

5. Crash Performances



� HIMT GMT Sheet   

� New Hybrid GMT Beam system

� IXIS Sheet

PP+GF Tape

Chop Mat Core

PP+GF Tape

PP+GF Sheet

GMT Core

PP+GF Sheet

� Merit

- Mechanical property improving ( 20~30% )

- Beam Weight reduction ( 10%~ ) 

- Crash Performance improving



Plastic  Rebound
Small energy absorption

Elastic  Rebound
Big energy absorption

Force 
Curve

Vehicle

STEEL < Roll >GMT < Hanwha GMT >

SUZUKI   
V-Car

HYUNDAI  
A-car

4. Bumper Material  Selection



� Beam competitiveness  

Merit

• Optimization

• Test by HANWHA
8560~70SUV,RVSUV,RVSUV,RVSUV,RV

8560~75Mid / BigMid / BigMid / BigMid / Big

9060~75

100

SmallSmallSmallSmall

Cost Weight

GMT Bumper SystemSteel Bumper System

Cost (China )Weight

Merit

• Optimization

• Test by HANWHA
6080~70SUV,RVSUV,RVSUV,RVSUV,RV

6590~75Mid / BigMid / BigMid / BigMid / Big

6590~75

100

SmallSmallSmallSmall

Cost Weight

GMT Bumper System
Aluminum Bumper 

System

Cost (China )Weight

< based on 2008 >



- Raw material and Tier 1 Molder 

- Design, FEA and Test for Optimization 

5. Hanwha Capacity



North America
8.  Hanwha L&C  Alabama

Opelika, Al
GMT and EPP

North AmericaNorth AmericaNorth AmericaNorth America
Azdel 

10.  Fenton, MI 
11.  Lynchburg, VA
12.  Shelby, NC11.  

13.  Czech Republic
GMT and EPP

14.  India
GMT and EPP

China
6.  Beijing
GMT and EPP
7.  Shanghai

GMT

North America
9.  Hanwha North America

London, Ontario
Hanstone

Korea
1.  Seoul

Headquarters
2.  Jinhae

Interior Skin
3.  Bukang 1

TPU PMC
4.  Bukang 2
GMT and EPP

5.  Dae-Jeon
R&D Center

Hanwha L&C Automotive Global Network

Hanwha Living & Creative (L&C)
Corporation acquires AZDEL, Inc -2007 



IIHS+ EC

- Good for 40 % Offset RCAR 

IIHS ( Good~ ) + FMVSS

-Protect under-riding

-Small E/Absorber

IIHS ( Best ~ ) + FMVSS

-Good for 15% off-set IIHS

-Small E/Absorber

Performa

nce & 

Merit

Sedan, RV, MPV Sedan, RV, SUVSedan, RV, MPVVehicle

Merit 

Material HANWHA UD 45 >

AZDEL C507 + UD45 >

AZDEL C507 ( Chop Fiber )

HIMT>HANWHA UD45 > AZDEL 

UD42 >

AZDEL R401

HIMT>HANWHA UD45 > 
AZDEL UD42 >

AZDEL R401 ( Continuous 
Fiber )

Weight down ( 60% of steel, 90% of Aluminum )

Cost Down ( 90% of steel – Stayless Type  )

C - Type H - TypeReverse - C type

� New Stayless GMT  Beam Design 



Total Solution Capabilities & Cost Effective Process Technologies

Conclusions

1. GMT Bumper system has excellent performances both low speed test and 

pedestrian protection test. 

2. Vertically integrated from raw material to molded products

- Glass mat, sheet manufacturing & molding technology

- Innovative processing technology 

- Modify material property by mat structure & local reinforcement

3. Wide experience in design, development and test for impact beam.

- R&D experiences in various national regulations & standards

- Performance & cost optimization Design & FEA Analysis 

- CMVSS, FMVSS, EC, IIHS Test, R-CAR , Pedestrian, Crash 

- Various low speed impact test facilities for bumper system

- Guarantee quality of bumper beam by periodic testing

4. Worldwide logistics capability (Korea, China, US, Europe)
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-Questions & Answers

-Please also refer to jshin@azdel.com
for any further questions

John(Dong won)  Shin
Design & Engineering Manager 

Hanwha and AZDEL
Customer Focus Center 1101 Copper Avenue Fenton, MI48430, USA

Mob: +1-810-513-1760 � Fax: +1-810-629-2867 

E-mail : jshin@azdel.com � shindw@hanwha.co.kr

Visit AZDEL at: www.azdel.com

VisitHanwha L&C at: www.hlcc.co.kr/english/

AZDEL Composite & Material Solutions - An Affiliate of Hanwha


