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A Study on the Applicability of CNT/Aluminum Nanocomposites to

Automotive Parts

Byung Ho Min*%, Dong Hoon Nam*, Hoon Mo Park*, Kyung Moon Lee*, Jong Kook Lee*

ABSTRACT: Various characteristics(thermal expansion, microstructure, etc.) and mechanical properties of CNT-
aluminum nano composites manufactured by volume production system were evaluated. Also, formability and
durability were evaluated for potential applications in automotive parts, via compared with high-elasticity material
(A390) and the current commercial product. As a result, this composite has excellent mechanical properties and
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formability, therefore, to verity its potential for application as light and high strength materials in automobile part.
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Fig. 1. Principle of ball milling
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Fig. 2. Manufacturing process of the composite
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Fig. 3. Effects of CNTs content on relative tensile stress of com-
posites

Fig. 4. Resonant ultrasound spectroscopy, RUS
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Fig. 6. Fatigue test equipment
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Fig. 7. Raman peak graph of the composite

Fig. 8. TEM images of the composite
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Fig. 9. Carbon/sulfur determination
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Fig. 10. Stress-strain curve of the composite
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Table 1. Mechanical properties of matrix and composite
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Table 2. High temperature tensile test

Tensile .
Temperature Elongation
) strength %)
(MPa)

25 524.0 8.3

350 176.0 14.0

Al-CNT

400 111.0 15.3

450 97.7 11.0
350 94.0 1.3
Al-30%SiC 400 89.7 1.3
450 84.0 1.3
350 164.0 4.3
A390-19%Si 400 127.3 5.7
450 86.0 8.0

CNT/AI composite

Hardness Vield Tensile Elongation 17% | 19% | sic
(Hv) strength | strength (%) temperature si ’ si ¢ 3 01 % CNT/Al
(MPa) (MPa)
Al 50§3 &7 145 290 )5 300C 44.8 | 46.2 | 482 46.8
— Sf)?:tjlj)m% ::ersgs':rge 350C 352 | 367 | - 38.2
CNT (composite) 162.6 459 524 8.3 400°C 313 | 331 | 323 27.4
86% 1 | 216% T | 80% 1 66% | Fig. 11. Formability evaluation
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Fig. 12. The coefficient of thermal expansion of composite

Table 3. Material degradation of high-temperature

Temperature |Tensile Strength| Elongation
(°C) (MPa) (%)
200°C 566.1 8.5
Al-CNT
350°C 552.9 9.1 B
200°C 222.9 0.56 Fracture location
DM106 .
350°C 170.9 0.7 Fig. 13. Location of Fatigue Fracture
Table 4. Fatigue durability evaluation
CNT/AI composite Commercial material
Safety fator 2.8 2.6 24 2.0 1.6 2.0 1.6
Load P max 50.68 47.06 43.44 36.2 28.96 36.2 28.96
(KN) P mean 26.34 24.53 22.72 19.1 15.48 19.1 15.48
Cycle 4,493,960 | 6,894,341 107 107 107 219,207 5,015,310
Result Failure Failure Pass Pass Pass Failure Failure
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