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Development of friction heating tool for CFRP joining
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Table 1 Specification and mechanical property of CFRTP
Weight of Carbon Fiber 200 g/mm?
Matrix Polyamide 6
Layers 20
Thickness 4 mm
Size 400 x 300 mm
Ratio of Carbon Fiber 53 Vol.%
Specific gravity 1.5
Flexural strength 750 MPa
Flexural modulus 53 GPa

Table 2 Experimental conditions

Joining device

NC milling machine
(OHTORI KIKO ON-3VII)

Rotational speed 637 min’!
Pressing speed 0.1 mm/min
Pressing time 2 min
Overhang 30 mm
Table 3 Experimental heating tool (1)
No. | Material Form
1 ALLOY718
2 TAB 6400 H
3 Cemented carbide
‘5‘ :UKI;,’S 06 " Cylinder  ¢10*60 mm
6 SS400
7 C3604
8 A5052
Table 4 Experimental heating tool (2)
No. | Material | Form
11 Tip ¢20*10 mm
12 Tip ¢16*10 mm
13 SS400 Step cylinder | Tip ¢12*10 mm | Shank
14 Tip @8*10 mm | ®10*50 mm
15 Tip 6*10 mm
16 Tip ¢4*10 mm
Table 5 Experimental heating tool (3)
No. | Material | Form
21 Tip RS mm Shank
(Ball) ¢10*55 mm
22 | SS400 Radius Tip ¢4 mm Shank
cylinder (R3 chamfer) ¢10*57 mm
23 Tip ¢8 mm Shank
(R1 chamfer) ¢10*59 mm
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Fig. 1 Thermal image of friction heating experiment

(heating tool:No.6)

180
160
140
120

0 25 50 75
Pressing time (sec)

100 125

Fig. 2 Relationship between temperature
and pressing time  (heating tool:No.6)
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Fig. 3 Maximum temperature on friction heating
(material distinction)
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Fig. 4 Time of 100 °C arrival on friction heating
(material distinction)
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Fig. 5 Maximum temperature on friction heating
(size and shape distinction)
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Fig. 6 Time of 100 °C arrival on friction heating
(size and shape distinction)
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