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Priklady vyuziti kompozitnich materialu

® B | Composite Solutions Applied

9.t [ Throughoutthe 787

anot®
sttt

Steel 5%
10%

[l carbon laminate Titanium Composites

[l] carbon sandwich 15% i
B Fiberglass
B Aluminum Aluminum
[] Aluminum/steel/titanium pylons 20%
Z‘L'ﬂllﬂﬂ



TECHNICKA UNIVERZITAV LIBERCI
Ustav zdravotnickych studii L |

I
—

o
b

Priklady vyuziti kompozitnich materialu
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Priklady vyuziti kompozitnich materialu
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Kompozitni materialy

Definice
material skladajici se z dvou chemicky a mechanicky rozdilnych slozek
* nespojita faze — vlakna (vyztuz — prenasi zatizeni)
» spojita faze — matrice (zajistuje tvarovou stalost, chrani vliakna, roznasi zatizeni

mezi vlakny)
f” Composites —
Fiber Particulate
Vyhody kompozitnich materialt 1

* vyborné mechanicke vlastnosti | o

(tuhost, pevnost) pfi nizké Do eerd | gy R

hmotnosti s
« obvykle velmi dobra korozni 1

odolnost . |

Continual Discontinuous
Unidirectional Multidirectional Randomly oriented Oriented
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Viakenné kompozity
Usporadani
VlIakna prenaseji vétsinu zatizeni, urCujici pro vyslednou pevnost vlaken
+ dlouhovlakenné kompozity
* kompozity s kratkymi viakny %
3 8
Typy viaken '©
O ®©
« skelna vlakna (GF — glass fibre, fiberglass) %'?JU
« aramidova vlakna (AF — aramid fibre) <>
« uhlikova vlakna (CF — carbon fibre) ‘@
5
£ o
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Typy matrice
* polymerni matrice (PMC — polymer matrix composite) g
* kovova matrice (MMC — metal matrix composite) §
» keramicka matrice (ceramic matrix composite) g )
S52




TECHNICKA UNIVERZITAV LIBERCI
Ustav zdravotnickych studii L f

Skelna viakna (GF)

* houzevnata

* ohnivzdorna

» snasi teploty do 450°C (dlouhodobé)
 levna

« E-glass
« S-glass (0 40% vysSi pevnost, o 20% vysSi modul)

Aramidova vilakna (AF)

« velmi vysoka pevnost v tahu
* houzevnata

« vySSi vnitfni tlumeni

» odolnost proti narazu

Obchodni nazvy: Kevlar, Twaron
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Uhlikova vlakna (CF)

vysokeé hodnoty pevnosti
vysoké hodnoty modulu pruznosti (tuhost)
vysoka unavova odolnost
kfehka

Znaceni uhlikovych viaken
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Porovn
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E[GPa] &;[%]
HS — high strength HS 240 2
IM — intermediate elastic modulus M 300 2
HM — high elastic modulus HM 450 1
UHM — ultra-high elastic modulus UHM 935 0.4
E - S - HS M HM UHM Kevlar | Kevlar
glass | glass | carbon | carbon | carbon | carbon | 49 149 Ocel
p [kg/m?] | 2540 | 2480 1780 1800 2100 2200 | 1440 1470 | 7850
E [GPa] 73 86 240 295 550 900 130 146 | 210
X: [GPa] 3,4 4,4 4,4 5,6 3,6 3,8 3,6 34| -

viaken
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Polymerni matrice

« termoplastické — vstrikované plasty
« reaktoplastické (nizka viskozita)

> polyesterové pryskyfice (levné)
> epoxidové pryskyrice (dobré mechanické vlastnosti)

CFRP = carbon fiber reinforced polymer
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Technologie vyroby

Rucni laminace

Tkanina Pryskyfice Separator

Nanaseci
5 P

valecek

N

Vakuova infuze
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B laminét B vakuovaci félie
[ separétor B rozvodna mfizka

B forma [ odtrhova vrstva




Technologie vyroby

Prepreg

prepreg = predimpregnovana tkanina (CF)
skladovani pfi -20°C

zpracovani v autoklavu — teplota + tlak
velky objemovy podil vlaken
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Technologie vyroby

Resin transfer molding

* seériova vyroba
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1. Dry preform positioning inside
lower mould

3. A cavity is created above dry preform

y \

E

5. Upper mould goes down which makes
resin infiltrating dry preform in z-direction

&

2. Upper mould closure until sealing

4. Inlet opening, cavity is filled
with resin

6. Mould is now completely closed,
preform is fully saturated. j
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Technologie vyroby

Navijeni

6/4 Karbon Composites & Technology Co.L1d
. BEEAMAEABRAD

Pultruze .. Continuous




