
KEN BOARDKEN BOARDKEN BOARD

KEN BOARDKEN BOARDTMTM

KEN BOARD AIRKEN BOARD AIRTMTM

KEN BOARD FOAMKEN BOARD FOAMTMTM

KEN BOARD CELLKEN BOARD CELLTMTM

주식회사주식회사 일일 광광
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Natural Fiber Natural Fiber 종류종류

--CottonCotton

--Kapok(Kapok(판야판야))

Plant hairPlant hair

--Flax(Flax(아마아마))

--Hemp(Hemp(대마대마))

--Jute(Jute(황마황마))

--KenafKenaf((양마양마))

--Ramie(Ramie(모시풀모시풀))

--SunnSunn ((선헴프선헴프))

BastBast fibersfibers

--SisalSisal

--HenequenHenequen

--CoconutCoconut

--BananaBanana

--YuccaYucca

Hard fibersHard fibers

Natural FibersNatural FibersNatural Fibers

--SheepSheep’’s wools wool
--Goat hairGoat hair

--Angora woolAngora wool

--Horse hairHorse hair

Wool & hairWool & hair

--Genuine silkGenuine silk

--Raw silkRaw silk

SilkSilk

A
s
b
e
s
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s

A
s
b
e
s
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s

Vegetable fibersVegetable fibers Animal fibersAnimal fibersMineral fibersMineral fibers
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BastBast fibers fibers 인피섬유인피섬유 靭皮纖維靭皮纖維

쌍떡잎식물쌍떡잎식물((해바라기해바라기··장미와장미와 대부분의대부분의 나무나무 및및 아마아마 등등 그물맥그물맥 잎을잎을
가진가진 꽃피는꽃피는 식물식물))의의 줄기에서줄기에서 얻는얻는 부드러운부드러운 섬유섬유..

직물과직물과 밧줄을밧줄을 만드는만드는 데데 이용된다이용된다. . 보통보통 섬세함과섬세함과 유연성을유연성을 특징으특징으
로로 하는하는 이런이런 섬유는섬유는 유연하지유연하지 못하고못하고 거친거친 잎섬유잎섬유('('경경''섬유섬유))와와 구별구별
하여하여 ''연연''섬유라고도섬유라고도 한다한다. . 상업적으로상업적으로 유용한유용한 인피섬유에는인피섬유에는 아마아마··대대
마마··황마황마··양마양마··모시풀모시풀··로젤레로젤레··선선··우레나우레나 등이등이 있다있다..
때로때로 수십수십mm까지까지 이르는이르는 섬유관다발은섬유관다발은 식물식물 줄기를줄기를 질기게질기게 만든다만든다. . 
이것은이것은 표피표피 밑에밑에 있으며있으며, , 여러여러 겹의겹의 섬유세포들이섬유세포들이 점착성점착성 물질로물질로 연연
결되어결되어 있다있다. . 수확은수확은 식물의식물의 밑둥밑둥 근처에서근처에서 줄기를줄기를 잘라내거나잘라내거나 뿌리뿌리
째째 뽑는다뽑는다. . 섬유는섬유는 줄기를줄기를 침지침지((浸漬浸漬))하여하여 얻지만얻지만 때로는때로는 손이나손이나 기기
계로계로 껍질을껍질을 벗기기도벗기기도 한다한다. . 스트랜드라고스트랜드라고 하는하는 분리된분리된 섬유관다발섬유관다발
은은 더이상더이상 분리하지분리하지 않고도않고도 사용할사용할 수수 있으며있으며, , 이이 경우경우 섬유라고섬유라고 한한
다다. . 그러나그러나 아마와아마와 라미라미 스트랜드는스트랜드는 보통보통 개별적인개별적인 섬유질로섬유질로 더더 세분세분
된다된다. . -- 브리태니커브리태니커 백과사전백과사전
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Cellulose Fiber Cellulose Fiber 종류종류

--

Cellulose FibersCellulose FibersCellulose Fibers

Flax(Flax(아마아마))

--Hemp(Hemp(대마대마))

--Jute(Jute(황마황마))

--KenafKenaf((양마양마))

--Ramie(Ramie(모시풀모시풀))

BastBast fiberfiber

--AgaveAgave sortssorts

((용설란류용설란류))

--Sisal(Sisal(시살시살))

--CurauaCuraua

--BananaBanana

Leaf fiberLeaf fiber

--CottonCotton

--Kapok(Kapok(판야판야))

Seed fiberSeed fiber

--CoconutCoconut

Fruit fiberFruit fiber

--PinePine

Wood fiberWood fiber
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Natural Fiber Natural Fiber 생산지역생산지역

동남아시아

아프리카
유 럽

중남미
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세계세계 년간년간 생산량생산량
19961996년년 기준기준 ; 3.8; 3.8백만톤백만톤

0.10.1Hemp(Hemp(대마대마))

0.20.2Sisal(Sisal(사이잘사이잘))

0.50.5Flax(Flax(아마아마))

1.01.0KenafKenaf((양마양마))

1.81.8

생산량생산량

Jute(Jute(황마황마))

Fiber Fiber 종류종류

백만톤백만톤
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Natural Fiber Natural Fiber 물성비교물성비교

용설란류용설란류

면화면화

아시아산아시아산 섬모시풀섬모시풀

황마황마

아마아마

인도대마인도대마

양마양마

RemarksRemarks

2.5~3.72.5~3.7

2.802.80

3.303.30

1.0~1.51.0~1.5

6.0~116.0~11

2.402.40

2.402.40

1.3~2.81.3~2.8

4.704.70

3.003.00

BreakingBreaking

Tension(%)Tension(%)

529~914529~914

507~835507~835

544544

700~900700~900

350350

850~900850~900

320320

800~900800~900

580580

500500

StabilityStability

((MPaMPa))

27~3227~32

16~3716~37

13.7013.70

50~8350~83

11.0011.00

19~3519~35

13~2613~26

12.7012.70

15~3715~37

EE--modulemodule

((GPaGPa))

1.351.35BananaBanana

1.451.45SisalSisal

1.451.45CoconutCoconut

1.401.40

1.501.50

1.501.50

1.501.50

1.301.30

1.501.50

1.501.50

DensityDensity

(g/(g/㎤㎤))

CuaruaCuarua

CottonCotton

RamieRamie

JuteJute

FlaxFlax

HempHemp

KenafKenaf

FiberFiber
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Effect of different fillers on thermoplastic compoundsEffect of different fillers on thermoplastic compounds

++

++

++

++

HeatHeat

Resist.Resist.

++

++

++

++

MoistureMoisture

Resist.Resist.

++

++

++

++

++

++

DimsDims

StabilStabil..

++

++

WeightWeight

EfficieEfficie..

++

++

++

++

++

++

++

++

HeatHeat

Deflect.Deflect.

ImpactImpact

StrengStreng..

++

++

++

++

++

++

++

++

Stiff.Stiff.

++

++

++

++

Flex.Flex.

StrengStreng..

MicaMica

SilicaSilica

AluAlu. . tribydratetribydrate

CarbonCarbon

TalcTalc

++Wood flourWood flour

Calcium Calcium 
carbonatecarbonate

++N/N/F(durafillF(durafill))

TensileTensile

StrengStreng..TypeType
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Properties of flax filler compared with other fillers Properties of flax filler compared with other fillers 
(30% in polypropylene)(30% in polypropylene)

3030

1.51.5

5555

1.21.2

3434

PP PP 
unfilledunfilled

2121

2.72.7

6262

2.32.3

3333

DurafillDurafill

(N/F)(N/F)

2323

2.72.7

6464

2.22.2

3434

Wood Wood 
flourflour

1717

1.51.5

44.844.8

1.41.4

24.824.8

Calcium Calcium 
carbonatecarbonate

Impact:IzodImpact:Izod
notched(J/m)notched(J/m)

Flexural Flexural modules(GPamodules(GPa))

Flexural Flexural strength(MPastrength(MPa))

Tensile Tensile modules(GPamodules(GPa))

Tensile Tensile strength(MPastrength(MPa))

PropertyProperty
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Natural FiberNatural Fiber의의 특성특성

합리적인합리적인 소재소재 가격가격

고흡음성고흡음성

낮은낮은 Fogging(Fogging(담가담가))율율

리싸이클링성리싸이클링성

경량경량,,기계적용성기계적용성

성형성성형성, , 연소특성연소특성((낮은낮은 연소속도연소속도))

낮은낮은 마찰소음마찰소음(Friction noise)(Friction noise)

고강성고강성 및및 굴곡탄성굴곡탄성

우수한우수한 탄성탄성 특성특성

고충격흡수성고충격흡수성



What is What is ““KEN BOARDKEN BOARD”” ? ? 

KEN BOARDKEN BOARD

KEN BOARD AIRKEN BOARD AIR

KEN BOARD FOAMKEN BOARD FOAM

KEN BOARD CELLKEN BOARD CELL
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KEN BOARD KEN BOARD 개발사개발사

One of the conditions for production of a One of the conditions for production of a 
new self carrying parcelnew self carrying parcel--shelf  for shelf  for SkodaSkoda, , 
MladaMlada BoleslavBoleslav 1987 was the use of local 1987 was the use of local 
sources.sources.

R+S developed a needled fleece from R+S developed a needled fleece from 
materials as being used for insulation of  the materials as being used for insulation of  the 
TransTrans--European gas pipeline. This material European gas pipeline. This material 
showed outstanding propertiesshowed outstanding properties
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KEN BOARD KEN BOARD 적용적용

최초최초

SkodaSkoda

1987 Felicia: Europe's first sound insulator under 1987 Felicia: Europe's first sound insulator under 
carpet without carpet without phenolicphenolic materials made of a materials made of a fibermixfibermix
embedded in PPembedded in PP--matrixmatrix

1987 Felicia: self carrying parcel shelf made with 1987 Felicia: self carrying parcel shelf made with 
materials from local resourcesmaterials from local resources

Karmann/HeywinkelKarmann/Heywinkel

Application of PPApplication of PP--bonded bonded glassfiberglassfiber in in LoPreFinLoPreFin
process  for accessories in Mercedes Benz luxuryprocess  for accessories in Mercedes Benz luxury--
carscars
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양산양산 적용적용

AudiAudi

1993: A8 trunk1993: A8 trunk--door trim in door trim in KenboardKenboard--process process 

Application of Application of KenboardKenboard with glass fiberwith glass fiber

1993: A4 1993: A4 AvantAvant quarterbackquarterback--trim in "onetrim in "one--shot"  shot"  
KenboardKenboard--processprocess

현재까지현재까지 3030여개여개 제품에제품에 적용적용

SkodaSkoda, Audi, BMW, Mercedes, VW, Audi, BMW, Mercedes, VW

Ford Ford -- worldworld--widewide

GM/GM/OpelOpel -- worldworld--widewide
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KEN BOARD KEN BOARD 종류종류

독일의독일의 R+SR+S사에서사에서 개발한개발한 Natural FiberNatural Fiber

LPF(3LPF(3층층 Layer)Layer)이후이후 개발한개발한 신제품신제품

종류종류 ; ; 

KEN BOARD ; Dr trim, Package tray, PillarKEN BOARD ; Dr trim, Package tray, Pillar

KEN BOARD AIR ; 2KEN BOARD AIR ; 2층구조층구조, Parcel shelf, Parcel shelf

KEN BOARD FOAM ; Head liningKEN BOARD FOAM ; Head lining

KEN BOARD CELL ; KEN BOARD CELL ; 하니콤하니콤 33층구조층구조

소재소재 ; PP 50% + Natural fiber 50%; PP 50% + Natural fiber 50%

Natural fiber ; Flax, Natural fiber ; Flax, KenafKenaf, Hemp, Jute , Hemp, Jute 등등
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KEN BOARDKEN BOARD의의 물리적물리적 특성특성

GME 00009(GMGME 00009(GM--OPEL OPEL 규격규격))에에 의한의한 특성특성

구성구성 ; N/F(Flax) : PP = 45; N/F(Flax) : PP = 45±±5% : 555% : 55±±5%5%

Fiber Fiber 길이길이 ; 80; 80±±10mm10mm

함유성분함유성분

카본카본 ; GME 60281; GME 60281에에 의거의거, , 최대최대 2020㎍㎍/g/g

포름알데히드포름알데히드 ; GME 60271; GME 60271에에 의거의거, , 최대최대 10 10 ㎍㎍/g/g

VOCVOC함유함유 ; GME 60326; GME 60326--AA에에 의거의거, , 최고최고 33㎎㎎

냄새냄새 ; GME 60276; GME 60276에에 의거의거, 6, 6급이하급이하

단단, , 건초건초, , 짚냄새짚냄새 허용허용(Hay and straw(Hay and straw--like odor)like odor)
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일반적인일반적인 특성특성

PP Fiber ; PP Fiber ; 

굵기굵기 ; 6~15 Denier(1 D = 0.05g/450m); 6~15 Denier(1 D = 0.05g/450m)

길이길이 ; 80; 80±±10mm10mm

형태형태 ; Staple; Staple

Natural Fiber ; Natural Fiber ; 

구성구성 ; ; KenafKenaf, Flax, Hemp, Jute , Flax, Hemp, Jute 혼합혼합

굵기굵기 ; 40~120; 40~120㎛㎛

길이길이 ; 80; 80±±10mm10mm
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KEN BOARD KEN BOARD 제조과정제조과정

마마수확수확 Fiber Fiber 분리분리 PP PP 혼합혼합 Carding/LayeringCarding/Layering

Needling/WindingNeedling/WindingKenboardKenboard
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KenboardKenboard recycling processrecycling process
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KenboardKenboard 구조구조

KEN BOARDKEN BOARD

N/F 50% + PP 50%N/F 50% + PP 50%

300 ~2,100g/300 ~2,100g/㎡㎡

약약 30%30%의의 경량화경량화



2121ILKWANG INDUSTRIAL CO., LTD.   2004,01ILKWANG INDUSTRIAL CO., LTD.   2004,01

KEN BOARD AIRKEN BOARD AIR
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KEN BOARD FOAMKEN BOARD FOAM
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KEN BOARD KEN BOARD 장점장점

경량성경량성, , 안전성안전성
(Lower weight with comparable mechanical qualities)(Lower weight with comparable mechanical qualities)

사출대비사출대비 30~40% 30~40% 경량화경량화

측면충돌시측면충돌시 부러짐발생이부러짐발생이 없음없음

열안정성열안정성 우수우수

(Good temperature stability)(Good temperature stability)
넓은넓은 온도온도 범위에서범위에서 변형없음변형없음((장섬유의장섬유의 특성특성))

가공편리성가공편리성
(Good usability in the technical circulation of materials)(Good usability in the technical circulation of materials)

일체성형일체성형 ; ; 표피재표피재,PP ,PP 접착용이접착용이

넓은넓은 적용성적용성
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작업환경성작업환경성
(Health and medical advantages for employees)(Health and medical advantages for employees)
-- G/F G/F 등에등에 비해비해 작업환경작업환경 우수우수

낮은낮은 코스트코스트
(Lower cost in comparison to glass (Lower cost in comparison to glass fibresfibres))
One shot process ; One shot process ; 작업공정단순화작업공정단순화
부수적인부수적인 BondingBonding재재 삭제삭제

환경친화환경친화
리싸이클링성리싸이클링성((RecyclabilityRecyclability))
낮은낮은 CO2 CO2 발생량발생량(Very low global CO2 emissions when (Very low global CO2 emissions when 
burned)burned)
-- 2~3%, G/F2~3%, G/F에에 비해비해 적은적은 양양 발생발생
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KEN BOARD KEN BOARD 적용범위적용범위

Trunk liner8

Trunk bottom9

Parcel shelf7

Headlining6

A/B/C Pillar, Sun visor5

Door trim, Door insert4

Floor carpet3

Dashboard insulation2

Instrument pnl, Console1

적적 용용 부부 품품번호번호
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KEN BOARD KEN BOARD 적용사례적용사례

Door panel, Door insert, Parcel Door panel, Door insert, Parcel 
shelfshelf

1998 Coupe1998 CoupeVOLVOVOLVO

Door panelsDoor panels1998 Coupe1998 CoupeSAABSAAB

Door insertsDoor inserts1998 30011998 3001OpelOpel

Door insertDoor insert1998 Cougar1998 CougarFORD USFORD US

Door insertsDoor inserts

Head linerHead liner

Business tableBusiness table

Trunk linerTrunk liner

Rear side panelRear side panel

Door insertsDoor inserts

적적 용용 부부 품품

1998 B651998 B65

1997 Bus1997 Bus

1997 S1997 S--KlasseKlasse

1997 A81997 A8

1997 A4 Variant1997 A4 Variant

1997 Space1997 Space－－vanvan

차차 종종

RenaultRenault

MANMAN

BENZBENZ

AUDIAUDI

AUDIAUDI

MitsubishiMitsubishi

메이커메이커
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Head linerHead liner1998 Crawler,Tractor1998 Crawler,TractorJohn deerJohn deer

Parcel shelvesParcel shelves1999 Saturn1999 SaturnSATURNSATURN

Headliner, Floor carpet, Wheel house Headliner, Floor carpet, Wheel house 
cover, Rear shelf, Trunk part, Door cover, Rear shelf, Trunk part, Door 
panel & insertspanel & inserts

2000 China M12000 China M1BrillianceBrilliance

Head linerHead liner2000 W2000 W--33KIAKIA

Seat back panelSeat back panel2000 A62000 A6AUDIAUDI

Rear shelves, ABC ColumnsRear shelves, ABC Columns

Door panelDoor panel

Carpet kit with isolator for Parcel shelf Carpet kit with isolator for Parcel shelf 
& Trunk parts& Trunk parts

Head linerHead liner

적적 용용 부부 품품

19991999

1999 Y1999 Y－－120120

1998 Golf 4 Variant1998 Golf 4 Variant

1998 Crawler,Tractor1998 Crawler,Tractor

차차 종종

LADALADA

DWMCDWMC

VWVW

CaterpillarCaterpillar

메이커메이커
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Floor carpet, Trunk linerFloor carpet, Trunk liner2002 Fiesta2002 FiestaFordFord

Seat back panelSeat back panel2000 5series2000 5seriesBMWBMW

Door insertsDoor inserts2000 2000 MondeoMondeoFord EUFord EU

TrunklinerTrunkliner2002 E class2002 E classD+CD+C

Door insertsDoor inserts2002 Australia2002 AustraliaFordFord

Console & Door panelConsole & Door panel2002 Viper2002 ViperD+CD+C

Trunk door coverTrunk door cover

Storage trayStorage tray

Door insertsDoor inserts

Door panelsDoor panels

Door insertsDoor inserts

적적 용용 부부 품품

2001 2001 PassatPassat

2001 Spain 2001 Spain 

2001 C52001 C5

2001 JR272001 JR27

2001 JR412001 JR41

차차 종종

VWVW

OpelOpel

CitroenCitroen

D+CD+C

D+CD+C

메이커메이커
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HMCHMC

PorschePorsche

OpelOpel

ProjectProject

Door insertsDoor inserts2002 Pontiac2002 PontiacGM USA GM USA 

Trunk door coverTrunk door cover2002 2002 VectraVectra

Load floorLoad floor2002 SUV2002 SUV

ABC ColumnABC Column

Door panel(Special method)Door panel(Special method)

Sunshade(KenboardSunshade(Kenboard air)air)

SunshadeSunshade

적적 용용 부부 품품

PorschePorsche

OpelOpel AstraAstra

D+C D+C 

2002 TB2002 TB

차차 종종메이커메이커
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