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Development of the CFRP Automobile Parts Using the Joint Structure of

the Dissimilar Material

Kwan Ho Ko*, Min Gu Lee*, Mongyoung Huh*'

ABSTRACT: In this study, the development purpose is to replace steel Tie Rod of commercial vehicle to the carbon
composite by a braiding process. CFRP tie rod was designed to meet the performance requirements of existing
products by designing the cross section of the core for braiding weaving and the structural design of the joint between
the core and the carbon fiber. The specimens were fabricated by braiding method and applied to structural analysis
through test evaluation. The manufacturing process proceeded from braiding to infusion through post-curing process.
The test evaluation of the final product was satisfactorily carried out by sequentially performing tensile test, torsion
test, compression test and fatigue test. In addition, the weight of CFRP tie rod could be reduced by about 37%
compared to existing products.
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Fig. 1. Shape of TIEROD
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Fig. 3. Test equipment of tensile test
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Fig. 4. After shape of specimen for UD18 and UD36 in tensile
test

Table 1. Tensile test results of specimen for UD18 and UD36

Tensile strength| Modulus Poisson’s
(MPa) (GPa) ratio
0° 563.7 40.6 1.14
UD18
90° 79.7 9.9 0.3
0° 764.5 49.7 1.1
UD36
90° 84.6 10.6 0.23
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Fig. 5. Load/Boundary Condition for tensile and torsion
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Fig. 6. Load/Boundary Condition for compression
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Table 2. Analysis result for final design
Unit Spec. core 35,5t core 40,2t core 40,3t
Dis. mm - 5.6 9.3 5.8
Compression 0° MPa 507 377 568 323
stress
90° MPa 72 63 80 51
Dis. mm - 1.9 3.6 2.2
Tensile 0° MPa 564 185 394 270
stress
90° MPa 80 38 71 44
Dis. mm - 29.6 22.2 13.2
0° MPa 564 70 74 73
Torsion
stress 90° MPa 80 9 10 10
St MPa 90 219 111 90
0° MPa 338 OK NG OK
Fatigue stress
90° MPa 48 OK NG OK
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Fig. 7. Stress distribution of dir. 0° and 90° for Compression
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Fig. 11. Infusion process of CFRP TIE ROD

Fig. 12. CFRP TIE ROD
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Table 3. Test result of CFRP TIE ROD for tensile and torsion

Unit spec. Test result
a type kN 147.1 117.6
: Tensile | b type kN 147.1 165.5
a. Knurling tupe b. Slit tupe c. Slit tupe[modified) ctype kN 147.1 201.9
Fig. 13. Three types of Core shape for ball joint region atype N-m 1,972 1,396
Torsion | b type N:m 1,972 1,865
c type N-m 1,972 2,344

Fig. 17. Test process of Fatigue test for TIE ROD

Table 4. Test result of CFRP TIE ROD

Unit Spec. Test result
#1 117.6
Compression kN 9.1 ————
#2 103.3
#1 Cycle 500,000 T
Fatigue 500,000 ——
& #2 | /24.5kN,1 Hz 500,000 1

Fig. 15. Test process of torsion test = = =
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