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A Study on the Bonding Process of Carbon Fiber-Thermoplastic
Composite Using Induction Heating Technology

Chang-Soo Kang *, Myeong-Han Yoo*, Min-Kang Seo*, Bo-Kyung Choi*"

ABSTRACT: In this study, thermoplastic composites were manufactured using a thermoplastic resin (PEEK) with the
same melting temperature and a highly heat-resistant carbon UD tapes with different carbon fibers (Type A, Type B).
And the bonding characteristics and mechanical characteristics of each of the two produced thermoplastic composites
by induction heating welding were examined. The bonding characteristics and mechanical characteristics of the
thermoplastic composites were performed using C-Scan and B-Scan, which is a non-destructive inspection, and the
single lap shear test, respectively. The temperature of the carbon composites surface was monitored using a thermal
image camera.
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Fig. 1. Schematic diagrams for the induction welding system
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Table 1. Process condition of PEEK UD tape

Table 2. Mechanical properties of PEEK UD composites

Properties Test method Results
Tensile strength 0° ASTM D3039 2410 MPa
Tensile strength 90° ASTM D3039 86 MPa
Compressive strength 0° ASTM D6641 1300 MPa

Type A Type B
Glass transition temperature 143°C 143°C
Melting temperature 343°C 343°C
Process temperature 370-400°C 370-400°C
Resin contents 34 wt% 33 wt%
Fiber volume fraction 59 vi% 61 vf%
Density 1.59 g/cm’ 1.59 g/em®
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Fig. 3. Digital photographs of induction heating welding speci-
men (Sample A)
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Fig. 4. Scheme of single lap shear test samples

A E Sample A(Al(#a#b), A2(#c#d), A3(#e#f), Ad(#gih),
A5(#i#j)) 18]l Sample B(Bl(#a#b), B2(#c#d), B3(#et#f),
B4(#g#h), B5(#i#j)) = ZF2 Wrystrt. Fig. 2= G7lAhAl &
A ol A 71 A A ME7EA 9] Al “’]’X‘] NeFe ol
Fig. 3& §-=7td 8349k AlH9] oAE ARREE: Ul Zo]c).

22 fE7tg ZH| ¥ AE 4y
05?'_0‘& Pan Cake B[]S A5} o, Z21-85F 10kW
7] 9 CT/boxE ARESHITE F=7FE Al 3EH | &
Z =A3}7] 95}o] process sensors AFS] /REE=H|E AL
Selgon), 5 lotd Aotel @i Aol
|4e Aasiith 84S skl 7y 378 &&= 570-
600°C (HZ& FEHO| Hat 2%+= 240°C), S =2 2 bar
2 1Yo, FYL 54 mm/s?] X2 o] =35}9ic)

J_

ol

2.3 Sy 1?r-'-=-7|‘°:' 7'| =4

3}o] A5t 25 MHz 221} A4
2 xpgslo] §0%l Hab) ] olol] A ek defect
9] YR} F7|E Yol 114} v]uly]H A (nondestructive test)
£ =35ttt g x4g 71 2H(KCX-20B, Korea Lab Tech.,
China) 2 o|- 5 %3t A€ YAF 24 A 28S o] o}
of BalA) whdlo] thy 722 ¥} Airbus AITM 1-
0019 A Ho wha} ATk 73 (Single lap shear) A|ES 4
et on Fig 4= AU E 54 ME mAwolt)

3. &8 1t
3.1 SE71d 28 M Saixf mdlo] o EN
Fig. 5+= Type A%} Type BQ] &G7taA B3] #dlo] C-

Scan 0] X2 Lhebd Aot} £ AT o)A C-Scang o
§3ko] ghale) Zojo] uh2 F7k Helo) Huut A% 8
£ M7ke] Zpolo what Takshel 31 Btk Type AS] 75 2
e} dutol A Haos PaEe)zl GeREL, Type B
Lozt 2 t'o] A S oo o & okrlo] A zlR Az} B
Z3hL sl ool A e 27 o Hubbx Paoz
3t el Lo g AL ool & gt o= o

Table 3. Thickness after induction heating welding

Sample A Sample B
Upper sample thickness 2.43 mm 2.31 mm
Lower sample thickness 2.40 mm 2.25 mm
(Té‘;;z ifiﬂ;i‘gk“e“ 483 mm 4.55mm
Real thickness after welding 4.70 mm 4.58 mm
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{a) C-Scan images of thermoplastic composite
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Fig. 6. C- and B-scan images of thermoplastic composite after
induction heating welding
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Table 4. Single lap shear strength results after induction heating

welding
Sample A Sample B
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Fig. 7. Average single lap shear strength results and digital pho-
tographs after induction heating welding

Sample B

Fig. 8. Micrographic analyses of thermoplastic composite after
induction heating welding
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