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Study on VARTM Forming Process of Composite T—shaped Stringer

SHEN Rulin LIU Hehua Z0U Xiangfu GONG Yanling
(College of Mechanical and Electrical Engineering, Central South University , Changsha 410083)

Abstract Vacuum assisted resin transfer molding (VARTM) was a cost—effective method for fabricating wing
T-shaped stringer, but the cross—section characteristics of the stringer were not conducive to the balanced resin flow
during the molding process. Aiming at the problem of resin enrichment in triangle area of T—shaped stringer but
insufficient wetting in edge area, the fiber filling method of corner triangle area of mold was adopted in this paper to
optimize VARTM process parameters and improve the mechanical properties of T—shaped stringer. The influence of
process scheme on the thickness uniformity of each part of stringer was studied. Optical microscope was used to
observe the microstructure of the stringer. Moreover, the void content and fiber volume fractions were quantitatively
analyzed by burning method. Besides, the mechanical properties of the stringer were tested by universal material
testing machine. The results show that the T-shaped stringer formed by VARTM process has good thickness

uniformity, high fiber volume fractions, low void content and good mechanical properties, the bending resistance of

the stringer is increased by 15. 72% and the void content is less than 1% (0. 9% ).
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Fig. 1 Dimension and structure diagram of T-shaped stringer
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Fig. 2 Experimental layout of T-shaped stringer manufactured

by VARTM process
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Fig.3 Marks of thickness measuring points of T-shaped stringer
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Fig. 4 Specimen for bending test of T—stringer
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Fig. 5 Mold filling process of T-shaped stringer with non—filled

triangle area
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Fig. 6 Mold filling process of T-shaped stringer after filling

triangle area
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Fig. 7 Thickness of each measuring point of T-shaped stringer

i |

B LT | P

vy YYYVYUYYYOYOY A~

' ! / fty

\ %)

\ i

WM, a

, 4

M, S5

1

'T“ A A N N N U N U N N Y
Wil 7T T

11_7

8 MLHWTKEETT A2 TR R
Fig. 8 Schematic diagram of the force acting on the mold along

the length direction
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Fig. 13 Variation curves of compressive force on T—shaped

stringer with time
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Tab. 1 Parameters of test materials and samples g/cm’

Resin . . Measured density
. Fiber density d A
density D of sample M,
Pure resin 1.14 / /
T-shaped stringer / 2.50 1.6712

Initial mass | Residual mass of

of sample M; | sample after
(m;) burning M {(m )
Pure resin 1.880 6 0.039 5
T-shaped stringer 1.648 5 0.9955
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Fig. 14  Comparison of sample morphology before and after burning
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Fig. 15 Porosity and fiber volume fractions of T-shaped stringer
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