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Abstract

When the wind turbine is used in cold regions, the mechanical properties and dimension stability of
the blade will be changed. The proposal of this paper is to test the durability of the blade for wind
turbine. It is necessary to select the most comfortable materials and fabrication processes for more
stable wind turbine blade in cold regions. To select the most comfortable materials and processes, the
static strength has to know through the tensile static tests at the severe condition as cold regions. First,
the tensile static specimens made by RIM (Resin injection molding) process & vacuum bagging process
with reinforcement materials and resin. Tensile static tests were carried out on three laminate lay-ups
(carbon prepreg, carbon fiber dry fabric and glass fiber dry fabric) at different test temperature(2471:
-307:  determining properties such as the mechanical strength, stiffness and strain to failure. At
different test temperature, in order to test the tensile strengths of these specimens used the low
temperature chamber. Next, the results of this test were compared with each other. Finally, the most
comfortable materials and fabrication processes can select based on these results. The results show the
changes in the doatic behavior of three laminate lay-ups at different test temperatures. At low
temperatures, the static strengths are higher than the ones at room temperature.
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Table 1 Overview of materials and fabrcation

methiod
Reinforcement Resin Test
Group Type |[Volume%| Type |Volume% Process Method
Carbon Vacuum .
A 56.6% Epoxy | 43.4% ) Tensile
prepreg Bagging
Carbon
B fiber dry 457% | Epoxy | 54.3% RIM | Tensile
fabric
Glass fiber X
C ] 59.6% | Epoxy | 40.4% RIM | Tensile
dry fabric

Table 1 vacuum bagging process RIM

process
volume %

. () TB C3327 dry
fabric  prepreg, G635
dry fabric , dry fabric

prepreg
YD-115, RIM
G-A0432, D-230 ,
vacuum bagging process prepreg
G-A0432 D-230 50:50
YD-115 100:35
3. A
3.1 Test sat up
MTS
, controller
(Fig. 5). -30
1
3.2 Test
tensile strength Young's
modulus ultimate strain



2003

024

carbon dry fabric
specimens

glass dry fabric

Fig. 7 Comparison of strength

700
o0 |
50 |
20 |
20 |
oo |
100
0
Flg 5 Test set Up( ) carbon prepreg
' m—
005
024
E-30
o [
0015
oaL [—
(a) Before the test (b) After the test 0as |
Fig. 6 Test set up( ) '
0
glass dry fabric  carbon carbon prepreg
dry fabric RIM
carbon prepreg vacuum bagging
process 3 )
(-30 )
, Cross head speed o
1.27mm/min.(0.05in/min.) carbon  fiber
4. A1} 2 DE bagging system
4.1 Static tensile test RIM process
Fig. 7 Fig. 8
carbon prepreg
carbon dry fabric RIM process
, glass

dry fabric

10

carbon dry fabric
specinens

dass dy fabric

Fig. 8 Comparison of strain

fabrication method
prepreg vacuum

. Table 1
vacuum bagging system

. RIM process
breather

carbon dry fabric




2003

. RIM process
vacuum bagging system
1
brittle
4.2 SEM analysis
Static tensile test
SEM(Scanning electron microscopy)
. dtatic tensile test
(end)
pull-out . , pull-out
Fig. 9 24 -30
matrix
ductile matrix
matrix
matrix brittle
matrix
, matrix
pull-out
: (end)
Fig. 10 Fig. 11 24
matrix
, -30
matrix
, matrix  brittle
matrix
pull-out
5 2 2

(1) satic tensile test carbon prepreg

, carbon dry fabric glass dry fabric

11

(a) 24

(b) -30

Fig. 9 Fractography of glass dry fabric

Fig. 11 Fractography of carbon prepreg

, matrix

brittle

2 carbon prepreg  carbon
dry fabric
glass dry fabric

glass fiber  brittle
(3) vacuum bagging system carbon
RIM  process carbon
vacuum

bagging



2003

vacuum bagging system

vacuum bagging system

(4) SEM
matrix
matrix
pull-out
, glass dry fabric
(5) carbon fiber  glass fiber
, carbon fiber glass fiber
glass
fiber carbon fiber
Hnes

(1) REINFORCED plastics Feb. 2001 “ Composites
Enable Cheaper Wind Power” pp. 28~33.

(2) George Lubi, Handbook of Composites.

(3) Yun Hae Kim, Composites.

(4) JB. Schutz, 1998, "Properties of Composite
Materials for Cryogenic Application",
Cryogenics 38, pp. 3~12.

(5) Yu. A. Gorbatkina & Z. P. Sulyaeva, 1997,
"Srength of The Fiber/Thermoplastic-Matrix
Interface Under Cyclic Cooling to Low
Temperatur” Composites and Science and
Technology 57, pp. 995~1000.

(6) S. Sanchez-Saez, T. Gomez-del Rio, E. Barbero,
R. Zaera, C. Navarro, 2002, "Satic Behavior of
CFRPs at Low Temperature', Composites. Part
B 33, pp. 383~390.

(7) SM. Havdi, |I.A. Sale, 2000, "Local Design,

12

(8)

Testing and Manufacturing of Small Mixed
Airfoil Wind Turbine Blades of Glass Fiber
Reinforced Plastics Part | Design of the
blade and root", Energy Converson &
Management 41, pp. 249~280.
Anne C. Roulin-Moloney,

Failure  Mechanisms  of

Composites.

Fractography and
Polymers and



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장




