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A Study on Processability and Strength of Composite Grooves

B.S.Hwang", S. B. Park™, J. W. Kim*, . 1. Yuk™*, 1. S. Park** and K. H. Song™**

ABSTRACT

A study on processability and strength of composite screws and grooves was conducted. Since
the local failure from the contact with metal parts subjected to loads is possible the strength of
screw or groove made by composite materials is important in service. To improve the strength of
grooves the fiber reinforcements should be evenly placed. Five materials were used to mold the
specimens by compression molding method. Specimens for mechanical properties and block speci-
mens for groove evaluation were fabricated. Observation of cross section of molded and failed
groove, measurements of groove strength and mechanical properties were performed. The speci-
mens made of unidirectional fiber reinforced prepreg showed higher mechanical and groove
strength than those of short fiber BMC(Bulk Molding Compound). The processability of groove
was shown by UD prepreg specimens stacked with radial direction and BMC materials.
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Table 1. Materials used for groove experiment

Materials Fibers Matrices
Carbon UD carbon, 3K Ep
BMC carbon, 6mm UP
carbon
BMC glass, 6mm UP
glass
Carbon chopped | carbon, 6mm Ep

*UD : Unidirectional prepreg, Ep: Epoxy, UP: Unsaturated
polyester, BMC: Bulk molding compound, 3K: 3000 tow
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Fig. 2. Specimens configuration and mold
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Table 2. Mechanical properties of materials

Tensile | Shear Poisson's Fiber
Materials|  Str. st. | ratio | Vol
[MPa] | [MPa] [%]
Carbon|0°| 1730 95.8
UD [909 50.1 5.9 0.32 64
BMC 32.3 51.8 0.37 130wt%
Carbon
BMC 24.3 25.7 — 10 wt%
Glass
Carbon |0 | g5 g - 50
chopped

Fig. 7. Distribution of shear stress
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Table 3. groove strength of materials

. Shear strength
Materials [MPa] Remarks
BMC glass 16.2 UP, 6mm
BMC carbon 339 UP, 6mm
Carbon chopped 30.6 Ep, 6mm
UD Carbon, hoop 42.6 Ep, Continuous
UD carbon, axial 44.2 Ep, Continuous
8000
Carbon UD Prepreg
5000 |
4000 -
&
T
po
2000 |-
Giass Chopped BMC
1000 |-
o " L . 1 1 . 3
0.0 0.5 1.0 1.5 2.0 2.5
Displacement(mm)

Fig. 9 Load-displacement curves of groove test
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