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᷊

2.2.1 ᾒ№

2.2.2 ᾒ

2.2.3 ᾒ ꜗ

2.2.4 ᾒ ẗⱡ

2.2.5 ᾒ

2.2 



ᴪ

2

ᶇẔ◕Ễ Ṝѕ,ᾤ῞ԆᴺAERWINS Technologies 

ṽΎ҂ ₂ ɎXTurismo ò, ᴴᶇ ᶉ
2.4 ײַ ẘѕ εӻ╤⸗ᵘ▬ᾔ 40֪ ε
῏ ᾩ ᴴ 100km/h



XTurismo ᵣ 300kğ ᶼ

Ҭῶởָ̆ײַאᾴѬ҂֞ ̆

ֲ ץ ~

XTurismo ҉ ̆ ⅞2023 ₮

ᵣ ̆ԄⱢ 200 ̆ ᴇ ֲ

540ѓӹΪ

3

ľֲ ̔ꜜⱬ ӯ
Ŀ





Á

Á Ҝ ȁ ȁ
ץ № Ȃ

Á

Á

Á

Á

Á

Áῒ

Á

Á

2.2.1 №



ᾐ

ѵ

Ὕ

→ 1200~1500oC

95 Ѥ΅ɠ

→ 2000oCѤ΅

99 Ѥ΅ɠ

Ӓ → CF

600~1200oC ɟCO2ɟ

→ɠ

Ϋ Ὕ

Ά

ɠ



Á

Á

Á (HS) (VHS)

Á (HM) MM)

Á

Á

Á

Á

Á

Á

Á

Á

Áⱳ №



Á

Á

Á

Á

Á

Á

Á

Á

Á

http://www.zoltek.com/panex_products/panex_35_products.shtml#new_chop
http://www.zoltek.com/panex_products/panex_35_products.shtml
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2.2.2  ᾐ

(CF) ͮ Ѥ θι Ὕ

ɠ Έ Ѝ Έ

Κ Ѥ θⱳ

ᾐ ◔ → ɠ

ͮ Ѥ θⱳ ᾐ CF

ῶ  תᶴק □ ק

Ҝ



̂1̃Ѥ θⱳ ᾐ CF

CH2OH

O

OH

OH

O

CH2OH

OH

OH

O

O

№

№ (C6H10O5)n

Á Ḓ֫ꜛעԏῶ҈יּ ‗ιἍҨᴵ

Ҩ ὶ ἆק ᶮקᶴתιז♬јҺⱤ ι

ј ҄ תᶴק קע



(1) Ϋ HɟOⱳ Ѥ →

ф55% 20~30%

(2) CF Ӎ

ɠ

җ

ӛ ị



Ɩ 25-150 א

Ɨ 150-240 ( →א

)

Ƙ 240-400 דּ CðO CðCאּ

ὌH2OɟCOɟCO2 Ӓ

ƙ400Ѥ΅ → ὌH2

Ψ Ϋ θӾCF җ Ц

Ѥ   ΑΈ

Ϋ   ϞΈ ɠ



2 ѤPANθⱳΚᾐ CF

Á1) 

ü CFᾐ Ϋ ι

Á ⱳΚᾐ

Á ⱳΚЇ →

Á Ї →Κ → ͮ →

ᾧ Ц ɟ CFι PAN θ

ⱳ ᾐ ɠ



 

 PAN 

Ҝ 

 

 

PAN  

 

׃  

200-300
o
C 

№  

 

OF 

 

 

1200-1500
 o
C 

№ №  

 

 

2000-3000
 o
C 

 

CF 

Ҙ  

῍ ᵣ 

╕ 

 

GrF 

ⱴ  CF ↓֟  



ͮɟ →

ÁPANⱳΚᾐ ΄Ψ

200-300 → Ϋ

ⱳΚּנ ´ ἁΆ ɠ



16

ÁǼ → ⱳ

ÁPAN TgӍЍ100 Ὕ ᾧҙ →

Έ ӒΫ →ɠ

Áẋ Ϋ → ӾPAN

→θ ẳẆ Έ ɠ

Á︡   Ц

ӛ PAN Ὕ → ɠ



Ћɟ →

Á 400ō-1900ō Ϋ

ι ɠ א ɟ ɟ Ẇ

ЅⱳPANסּ Ѕ ɠ → 40

- 45 95% ɠ





Á 2500ō-3000ō Ά  ♪´

ם ӒΫ ɠ Ӿ Ϋ Ӓ

מּ ӾωΉ ͮ Ἕ Ѥ

ɠ

Á́ ɟ →

Á
P

A
N

Á

ҍ

Á

῏



2)ⱳΚ ᾐ

a. 

 ẫặ ╨Ӓ

Ɩ ӾⱳΚЇ →   Ὕ → אַ

→ דּ Ӿּד Ѝ ᾐ

Ɨ Ї אּ→ →

Ƙ ᾃЍ → ҷɠ

ặ ╨Ӓ

Җ ặ ╨ӒΫ Έ Ζ

ɟΖ ɟͯ ɟ ͯ Ћ ɟ ͯדּ

▒ ӌ ɠ



b. Κ
Κ Έ Κ WHY

Κⱳ Ū Κ ŪἭ ( ᾜ

)Ū ɟ ҷ

Κⱳ Ū Κ Ū Κ ( ᾜ

נּ Ūἃ◕ɟ (טּ ҷ

Ц Ϋ ᾜΈ Ἄɠ →

אּ → ҙ Ѝ ᾜ טּ Ὕ

Цאּ ɠ



Á טּ ᾐ מּ ⱳ

Κ ̔ Κ

Á



Κ

ü Κ (0.1 ~ 0.3mm), Ӿ

Κ

ü Κ

ü ᾊ מּ ⱳΚ ΑⱳΚ

₴

ü ⱳΚ 50%Ѥ΅ɠ



3) →

200~300ōΆ → Ϋ נּ

´ ἁΆ ɠ

→

Ӿ Ὕ → ẳẆ

ѤӾPAN → Έ Έ ם

э ᾊ CFɠ

→

→סּ Ū Ū Ū



 

 PAN 

Ҝ 

 

 

PAN  

 

׃  

200-300
o
C 

№  

 

OF 

 

 

1200-1500
 o
C 

№ №  

 

 

2000-3000
 o
C 

 

CF 

Ҙ  

῍ ᵣ 

╕ 

 

GrF 

ⱴ  CF ↓֟  



  ´ ӛ

ᾐ Ӿ Ά

җּמ CF ɠ

→ Ϋ טּ דּ

דּ→

דּ

דּ

Á → Ϋ ẹ
Á → Ϋּד ɠ

Á מּ → Ϋ ẫ ​ ɠ



דּ→

C C C C C

N N N N N

C C C C C

N N N N N

̆Έᾝ

Á

דּ

C C C C C

N N N N

Á → → Ѝ

ӛ טּ דּ ѤΆ



דּ
Ѥ ᾊ →Κ Ϋ ι

OH COOH C O Ϟ ɠ

C C C C C

N N N N

O OH

O O O O O

C C C C

CH CH CH CH CH

C C C C C

N N N N

O O

C C C C

CH CH CH CH CH

C C C C C
N N N N

Á



Á →

Á Ӳ → ѵ Ϟ

ẹ ɠ

Á Ѝ PANⱳΚ

ü →

ü

ü ặ ⱳΚ →

ü סּ → ( Ϋ ẫSO2 ) ֻ

דּ→ → ɠ

Á ҟ → Ϟ ɠ



4 →
400~1900 Ϋ ɠ

  ´

ΈфӾ מּ ᾊ ΑӾ

→ Ẑ Ц ᾐ

₴ ɠ

Áѿ
N2

Á → Ϋ דּ

Á → Ϋ Ϋ Cⱳ NɟHɟ

O א → Ὕ טּ

NУ θסּ ЅCFɠ



→ ẹ

Ẇ Ӓ( CO2ɟCOɟH2OɟNH3ɟ

H2ɟHCNɟN2) ɠ Έּא
ɠ

ỹ

ͮ Ἕ♪ →ɠ

→ 95%

→Ц 40 - 45%



Á5 →

Á 2500~3000ɫ

Á   ´

Á ם Ӓ Ӿ Ar Ϟ
He 

Á ם Ӓ
♪



→

ι → Ӓּמ ӾωΉ

ͮ Ἕ Ѥ

ɠ

→ Ϋ Έ 99

Ѥ΅;

Έ

ϰ һ



3 Ѥ θⱳ ᾐ CF

җ

ή Ӎ,
´Ȃ

Á ͮ →

ӒΫ Ὄ ɟ

→

θ ɠẼ Ѝ70 Ὕ

200Ѥ΅ → אּ →ͽסּ╖ ѫ

→סּ → ɠ



̂4̃ ̂VGCF̃

ӍὝ ΆΉ

ᶼ→ӛ э

ͮ ɠ

ᾐ Έ

ᾐ Κɠ

Á ̆Ә ̆Ҙ ̆
Ә ̆

ÁFeȁCoȁNi

ױ



ᾐ

Áγ №

Á ᵣ

Á̂ Ỳ ╕̃

Á1100~1400Ņ

Á

ÁⱴH2

Á

Á

Á

Á ꜚ



ɟ

ᶼ→ᾜ ᶼ→ᾜɟ ᶼ→ᾜ

‌ᶼ→ᾜ PɟS

Έ

Á CF

Á -PCl3ᵣ

Á - ᵣ

Á CF





39

ε1ζ ‗

2.2.3  ￼ ‗љớ

x ɟ

טּ Έ

Ѝϰ ɠ
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ϰ Ϋ

╨Ẇ

╔ ɟ ⱳ ⱳ

ά Ѕ ╨Κ Ẽ ɠ

0.339--

0.342 nm Ӓ (0.335 nm)

ⱳ ὯϞΈ

ɠ



Á

ẳ

Ѝϰ

ɠ

Á ẳ Ӓ



Á

ᾝ
Á

ԋ

ᾝ
Áֹוᶭṕ○ַײ ᴢ ᴜḑ

Á ᶮỉῢ

Á

҈

ᾝ

Á

Ҝ

Á

ԋ

ᾝ

Á ᶮỉῢ
Á

ԋ

ᾝ

Á ᶮỉῢ



҈



Á Á



Á



Á ҈



Á ҍ
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α2β Ᵽ◓ײַ

₦ײַ ᶇ1.5--2.0Ѳ ε ҂ј

ᴜѠ ῶῑԊᶸεѭ ֗Ḧ҇ ײᶳⱣַצ

╗ẘ

֘іε צᶭוֹ( 3000)╗

ᶳⱣε₦ ᴴ 2.0



Á ´

סּ ͮ

ᾧ

Ӓ

ɠ

´

ỹЍמּ

Ή

Ϟ ẹɠͮ ӛ

θ

θ6ɛm ~ 

11ɛmɠ

Áἰ ´- סּ
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ᶇїὓ ₭ỡ ₭צ ᾩε Ԏ

ῑ ײַ֦

ặ ᶇ ҇1500 ᾩεẵẘỬấḉ

і τ ԍḛ ᶙῥᾔפἭA12O3᾿ ᶇԒε

ᶇ₈╗ẘіεԍ ṯᶼᶼі



CF

ΫCFΉ Ӓ
ɠ

CF
Ė

Ė ᾕ  

Ė ẽ דּ Ή ӛ

Ϋ

ðCOOH̆ðNH2̆ðOH̆ C

O



Ὕ Ϋ

Ц Ѥּאэ Ϋ ɠ Ӕ

CF Ӓם Ά  ᾊͮ

ם ͮ Ѥא ӾẼ

ᾊἌ→ɠ



Ḭ ╕ ṡ   ῼ

m2/g

◄℗

¦102GPa

0.87
Ҭ 28.1

̇
̂1200oC̃

2.3
Ҭ

73.5

Ҭ

8h
5.7 71.2



→

→

Ė ѤӾCF טּ ᾕ

ᾕ

Ė ẫ ɠ

1

Έ ɠ



CF HNO3 ΆὯּס→

Ė  

ᾕ  

Ė  

ι COOH 

Á →

ᴆ ̂meq/g̃ (m2/g)

3 0.38

̂24h̃ 21 1.40



Á Ẽ



(2) Ẽѕ →ᾜ

→ H2O2

NaClO

KMnO 4

K2Cr2O7

/

/



→

Ė Ѝ Ц Ѥ

Ė → θ ӛ

ΉCF Ц ┤ ɠ

Ѥ Ѝ

ɠ ɠ

Note̔

→ ͮ Ἄ

ά CFΉ Ӓ ɠ



→

→

CF ,

Ė →

Ė O3 →



→

◒ ̔

ü Ӿ Σ

ü CFRP Ά

ü Ӓ Ὕ Ӿ סּ

ɠ

ü (Cu) (Pb)

ɠ

ü →  ẫSO2 ▪ ▪Ѣ

ɠ



→ → (Ϟ → )

→ →

ѤCFθ ɟ ɟ ɟ ɟ

θ ΫЍͮ Ά

ӛ Ц ή CF →ᾕ

ɠ

̆ ȁ ȁ ױ

̆ ȁ

̆



Á →

Á 1 Κ◘ 2 3

Á 4 5 6



→ →

→ ᾊ

Ė ᾕ ӾCF  

Ė CF ẫ

ðOH ðCOOH ɠ

→ → җ

Ė ѵ ɟּד ɟ ӛ ַ

Ė Ѥ ΉCF Ц ɠ



Ӓ

Ӓ Ц ѤΆ

Ӿ    

Ц ЅͮК

̇COOH̆̇COȮ̆̇OH̆̇C̗O

Ӓ  

טּ → → סּ ͮ   Ӓ

ά Ӓⱳ Ϋ Ѥ ⱳ

θ ⱳ θ ɟ

Ϋ Ӓ θ Ӓɠ



◔ ɟ ᾜɟᶆ ᾜ

CF ɠ

ѤΆἰ

Ė

Ė

Ė ᶆ ᾜ

Ė



ɟ

Ȃ

ӛטּ ΆӾ ╨

Ӓ דּ

ɠ

ᶆ ᾜ ᶆ ᾜ Ӎ ɠ

→

ɟSiC

ɟ Ὕּא ɠ



Ѷᵌ
ẽ ѵ

Ė CF

Έּס Ά

╚

Ė ΉCF

Ц ┤

Ė

Α ӛ ╨ɟ Ц Ӎɠ

ᾖ Ἀ ⁶

Ỳ ⁶

ᾶ ⁶
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C/ ĿĿ Ћ 1966
ɟ ɟ Ἕ Ή  
Ц Ӆ Ӎ ɠ

C/ ĿĿ ɟ Ẏɟ ╚ ɟ
Ӓɟй ◊ ɟ C/Cu- Sn ɟ

ᾑ C/Cu ɟ (C/Pb)ɠ

C/CĿĿй ◊ ​טּ ɟ ɟ
​טּ ɠ

2.2.5 
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ҟ​



​

ӛ ɟ ɟ אּ ɟ ɟ

ɟ ɟ ɟ ɟ ɠ

ÁMemory- Graphite ( )
җ→ ń Ņ ѤӾẼ נּ

ᾊ ỸὍ Ỹ♪´ ⱳẼ ɠ

25 ɟ דּ ɠ



ɟ ɟ ɟ ɟ

ɟ ɟ ɟ ɟ

ɟ ɟ טּ ɟ

ɠ



Ѝ טּ´ ɟ
◑ᾑ ɟὊ ɟ ӒɟVTRɟCD ѵɟIC
ɟ ɟᾐ​ ɟ ɟ ѵɟ
ɠ

Áӛθ
ẽ

ɟ ɟ
Ȃ

http://winwin.redcome.com/servlet/NewsPaper?Node=18163
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Á 2022 6 ̆ Ҋ 111.5 ҉ ̆

ῥᾔӋ ♫═ṩ ἆῠȂ
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Á 2022 7 ̆҉ Ҋ S112 ҉ ̂ 112

̃̆ ᴸ○ ἆῠ̆ᶏ ⱴ Ȃ
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֟ҙ ҉̆ Ҭ Ҝ Ҝ
└ ̆ ⱳ ᵞ Ҝ ῀ ֟

̆ Ҝ ҹ Ȃ
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ń Έ Ņ Ẳ ĿĿӌЍ
ל ᾅ ɠ

Ắ Έҙ Ѣ
ẫ Ẳ Ӎ
ɠ

2.3  
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ָẔⱴ҂қѰῥᾔψ
ѰӭָɎ₰їⱳ ɏַײ ψ

Ɏ ɏΪ ᾤ῞ Ԇ ԆᴺјєҋӉ

ᴣẤ Ԇᴺӓⱴ҂ ײַ ẵẘ ῥᾔɎ

ɏҥ῎
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αaramid fiberβᾴⱶ ᾠ ‍

αaromatic polyamide risenβ Ѡ ởַײ

◕ σ ẵ ⁴ ḃ ╗

ѭ ἭԄפ ᾠ ᵘῢ♩ ᾠ Ѣ

εῑ Ӈ ḽӇ (PPTA)ᵘ Ӈ (PMTA)єɎ

ӺậɏεԍѦḪ♪ṩѝײַצҒᵜѭ ᾴ Ӈ ᵘḽӇ



҆ ҆

CO

CO NH

NH

n

C

C

O

OCl

Cl NH2

NH2

+



ḽ ( ḽ ᶡ ) 

Poly (P-benzamide) PBA

NH CO

n

NH2 C

O

CH3



ḽ ҆ ḽ ҆

Poly (P-Phenlene terephthalamide) PPTA

CO CO NH NH

n

C C

O O

Cl Cl NH2 NH2+



ω kevlar 

82

Stephanie Louise Kwolek 1923-2014

ᶇѕћ 60Ẉҥε ᶁ Ԇᴺֹֿ֦כ ᾚᶙ

ᶵᴿῥᾔ---- 1414εᶇ1972Ẉ₇ẩḪ♪ᵫᵜצẉ↕Ԛ

ᵫ ѬKevlar ᶙᴹ֪ѬK29εK49εK49AP
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ː PPTA ᾒ ệ

Εᴜᾔσ

Εḽ ҆ αTerephthaloyl  chloride β

Εḽ ҆ αp-phenglene  diamine β

Εẵῴ ײַ α҆־ ᶡ ỡԇ ᶡ β

ⱴẵῴ ײַ ײεᾴѬ҂ṃấḉⱳởַ־ ᴿ◓ꜜ

ᶇ Ѧ

ΕR ởᵄⱳở ḽ ҆ ḽ ҆ αpoly-p-phenglene  

terephthalamide, ѬPPTAβ

2.3.1 εPPTAζ￼ֺᶵ
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ˑ ѡ

Τ Ѡ ײַ ֹσ≥ α≥ẘѬ100%β+ ḽ ҆

ḽ ҆ αPPTAβ ở ᾿ α Ѭᾭ βτ

ΗPPTAᶇ≥ ѦẺởᵆ֮ᶙ ᾿ ε ᴿ◓ᵑ ᴧ

ᵆῑẐὑ֮

Ηᶇ433ɹіεᾭ ѠḒἼ֦τ

Η 1cmַײ ₭ α ởѠᶇ Ḧ ᵿԒַײᾟ ᵘὑ

֮βε ԃ֙₯α3¢7ɹβѦεỆָ ᾿ẘα֪ḑ

ӻ֪ӃṜᵘḦᵆβֳַײⱳ εᶇ₯Ѧ ∑ᵄẆ

ᶇ ⌡Ѧᴝ
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Ң
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2.3.2 ￼֫ ᵙớ



ᵃ ḷẘ
(g/cm3)

ἝӃẵẘ
(MPa)

ֳḉἝӃ⁴
(GPa)

ẢӃ♆(%)

Nomexα1313β 1.38 0.66 17.4 22

Kevlarα1414β 1.43~1.44 3.22 64.8 1.43~1.44

Kevlar-29 1.44 2.82 63.2 3.6

Kevlar-49 1.44 3.82 126.6 2.4

1.44 2.6~3.3 9~12 2~3.2

1.465 2.8~3.4 15~16 1.8~2.2

ṑ 6 1.14 0.66~0.97 0.28~0.51 16~25

ṑ 66 1.14 0.61~0.97 0.22~0.60 16~28

1.38 0.78~1.12 1.12~1.99 7~17

0.90 0.24~0.66 0.15~0.33 20~80

M40 1.81 2.1 40 0.5

T500 1.74 3.2 25 1.3

T300 1.75 2.8 23 1.2

E♫Ⱪ 2.54 1.0~3.0 7 2.5~4

ẵ2#♫Ⱪ 2.54 3.0~3.4 8.3~8.5

3.9 3.5 38~40 0.5~0.8

צ 1.4~1.8 38 0.4
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ᵀᶈ іֲע ￼ ꜛ֫Ḓ ᶈ

ᵇῗ ẙḧᵇ￼ιᴿ ᵀⱶ ῗּי↕ Ӑ₪ᵇ

ᶈ⌐ Άᵇ￼ẶԊҮ ᵙ₪ᵇẴ￼↕

ιῗ ἄ ḙớד ᴿᵇầớ￼ᴝᵼι

ᴏ ￼ ᵇẶẙ ι ₪ᵇẶẙӉ
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ḙק￼ Ѯ יּ ע ἄ

ע ‗ԏῶ ￼ֲớιẊӔ ᵀⱶ ᵒ

ӄṝꜛỗ јῗἱᴬꜛỗιẻἄ₈ꜛ ‗ι

ᵼ ԏῶ ￼₩
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֫Ḓ ῗ ớ ‗ι ᴡӔ

ῶᾦᶊַּז ԏῶ ￼ᶪӼᾦꞌ￼

ιᶈᴅӈӌד ԓᴵḳ Ễᶺ ᵀⱶ

Ḹẙ￼ ᵀⱶԏῶ ￼Ặẙ
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ῶ Ḅ￼♬ ḧớι ♀ јⱤ

ῼᶈ180їӔּזψᶈ150їӐּז ᵕᵅ

Ặẙ ₩ јҺї ψᴏӔᶈ200їι ᵕ

ᵅẶẙ Ӊ15βι₩ Ӊ 4β Ẹ□ẙ

487 ῊṌјⱤקιӇẦḊ ק

ᴰᶹιᶈӉ□(-60 )јᴧּו ιҒјק
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ᵙ ‾ι ￼♬ ᾭԏ

ῶᴿᵇầớ￼⸗♇

ḅι ￼ ᵇ♬ ᾭᶈ0 ~ 

100Ὴѭ-2 ¦ 10 -6 /  ψᶈ100 ~ 200Ὴѭ-4 

¦ 10 ï6 / ₪ᵇ♬ ᾭѭ59 ¦ 10 -6 /
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ԏῶ Ḅ￼ ҟ ớ ιḾѧ

ớקḙ ᵝ￼Ἱἰד ῗỄẶ￼ιӇ῏ᴩ

ᴿ ￼Ӝ ιṎԎῗẶ ￼Ӝ ψ
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♫Ⱪ ᵘ ᶬẵ♩ ‍ ײַ

/MPa

/ 

GPa

69 6.9

/ E 1020 45

/ ̂ ̃ 1240 145

/ ̂49̃ 1380 76

/ ̂70 % Vf 1̃400-2100 210-280
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(a) ȁ (b) (c)

(b)

(c)

(a)
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2.3.3 ￼Ẕּז

ɑ ẋ

ɑ ᾐ

ɑ

ɑ

ɑ ҟ

ɑ

ɑ Ӓ ​

ɑ



(1) ́ Ԋ

´ ̔ ȁ Ḃȁ ȁ

ץ ᴺ Ȃ

ľ
ȁ
Ŀ

ǵ ᵝ



Ҭⱴ῀ ̆

ᶏῒᵣ ȁ ̆ 40%Ȃ

ҍ Ә

└ ̆ № Ә

ΐ Ȃ

Ӟ ҍῒז ̆└

ȁ ‖₯ ȁ

Ȃ



̂2̃

ǵҬ ת ľת Ŀ
ת Һ └ ̆

Һ ҹľ Ҍ ȁ Ҍ Ŀ ᵝ
Ȃ



̂3̃

ǵ ץ └

ᵞȁ ȁ ̆ ԍ
└ ꜚ ᵣץ ȁ
ȁҺ ȁ ̕

ҍ ȁ └ ̆
Ꞌ 100-1000Ṑ̆ ԍ

ᵝȂ



̂4̃

ԍ ̆ ȁ

̆ ѿ ⱴ ̆ ῒ ⱴ
Ҍ ↕ ᴆ ̆ ԍῒ ̆ ⱴ
Ҍ Ạṕ Ȃ

̆ ᵬҹ
̆ΐ ȁ ȁ ◄℗ᵬ Ȃ

ⱴ



̂5̃

ԍ ȁ ȁῤ ȁ┤ ᴆ̆ץ
ȁḠ ⁞ ‖ ᴆ̆

ᵞ ̆⁞ ̆ ḠȂӞ
ᵬ ȁ ̆

Ꞌ ᶏ Ȃ

ǵ ԍ ҧ ̔қ



̂6̃

ǵ ԍ ⱴᾣ ҧ ̔Ҭ

̆ ↨ ᴆҊ̆ῒ
└ᵬ

10%Ȃ ῒ ᾣ Ҭ̆ Ḡץ
ᾣ ⱬᵬ Ҍ ̆ ᾧ ᾣ ᴰ Ȃ



≠ ȁ ̆
ץ └ᵬ Ȃ

2022 9 8 ̆PITAKA

ҹiPhone 14 ↓
MagEZ 

Case 3ץ MagEZ Case 3 

Proῃ Ȃ

TM ̆ᶏ ѿף
MagEZ Case 3

MagEZ Case 2№≢
ᵞ33% 27%̆ 17ᾥ
ȁ 0.95mmȂ



2.3.4  ￼ғ ừ֙

ǵ2021 ῃ ᵝ ֟ ̂ / ̃ ̔



ǵ2021 ῃ ᵝ ֟ ̂ / ̃ ̔

Ҭ ҙ ᴪ ̆2021 ῃ
ҹ39ַ ᾝ̆⌠2026 ⌠63ַ

ᾝ̆2021 2026 ҹ9.7%ȂῒҬ

Һ ҹҊ ´Ԋ
Ȃ
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2.4 

̂basalt fiber̃

ѿ Ḡ ̆ ҙῤ

ľ Ŀ ῒ ֟ ̆Ӟ

̆ 1450~1500ɹ ῤ ̆

Ҝ └ Ȃ

҉ Ữ ү Ȃ

ѿ ҹ Ȃ

ѿ ̆ ԋ

ȁ ȁ ȁ ȁ ԋ

Ȃ



ΐ ⱬ ᶃȁ ȁ

ȁ ȁ ȁ ȁ ◄℗

ȁ ԍ Ҋᶏ ᴨ ̆ғ ᴇ

̆ ᴨ Ȃ

↓ҹ ̂

ȁ ȁ № Ә ȁ ̃ӊѿ̆

└ Һ

֟ ̆ ғץľ ҉Ŀ ᴨל ⌠ԅ

ᾢ Ȃ



2.4.1 

̔ḇ SudaglassῈ



2.4.1 

̔ḇ SudaglassῈ



2.4.1 

̔ḇ SudaglassῈ



̂CBF̃ ҍ



2.4.2 

̂1̃ ȁ ȁ
≠ ̆ ԍ ȁ ȁ ̆

ץ Ḡ Ȃ

̂2̃
≠ ᴨ ̆ ҍӘ

̆└ ף̆ № ԍ ҬȂ

̂3̃
̆ ᵬ ̆ ┤ Ȃ

ԍ ̆ ѿ֓ῤ ᴆ҉̆ ⌠ Ȃ

̂4̃
ҍ ̆ΐ Ḡ

̆ ΐᴨלȂ
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̆
֦ Ȃ

EdagῈ Light Car ̆
ᵣ̆Ὶΐ ȁ ᴨ ̆100˿

Ῥ≠ Ȃ
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≠Roller Team Ὲ Ḡ Triaca230̆

̆ ᴰ ⁞

30%Ȃ
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ḇ Yo-motorῈ ₮ ꜚ ̆

̆ 700kgȂ
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҉

ŵ ӗ ҉
ꜚ ℗ ץ̆

RTMȁ ⱴ ѿᵣ ᾢ ̆
҉ Ȃ
ԍ ȁ ȁ

ȁ ȁ ȁ ᴆȂ
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Ŷ ҉

҉ ̆ ῒ
̆ ԍ ȁ ȁ

ȁ╠ ȁḠ ȁ ȁᶷ ȁ
ȁ ῒ ȁ Ҋ ȁ╠ ȁᶷ

Ȃ


