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Discussion on Thermal Residual Stress and Buckling of
Filament-Wound Circular Disc
By
Masuji UEMURA, Hisashi [YAMA and Yoshiko YAMAGUCHI

Abstract: Much attention has been paid to the high-performance fiber
reinforced plastic flywheels to store the kinetic energy. However, in the
circumferentially filament-wound (FW) flywheels, the cracks are apt to
occur along fibers owing to the radial tensile stress due to the thermal
residual stress occurred during curing besides the rotational stress.

In the present paper, keeping in mind the residual stress under such
circumstances, the analytical formulae were first presented to predict
the thermal residual stress and the buckling temperature drop in hybrid
discs wound by using glass- and carbon-fibers in inner and outer sides,
respectively. Various kinds of disc specimens with different diameters, '
thicknesses and winding compositions were manufactured. The occur-
rences of buckling and crack failures were checked in. these specimens
after curing. The thermal residual stresses were measured by using a
techni(jue of cutting away the inner edge successively.

The comparison of experimental evidences with the analytical predic-
tions on thermal stress, buckling and crack failure suggests that the tem-
perature at which the hardening begin can be assumed to be about 150° C,
reasonably in the elastic analysis for fiber reinforced epoxy composites.
It was also found that the use of soft epoxy resin of rubber type was
effective to reduce the residual stress and suppress the crack initiation.
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EAT=—-125°C DPEBFEEDERICE > TV5E. BEBIE HOBITHEEBA LT, @t
BOBEZEEAT =—125°C &L, (LN LEZ 15O TR T, EBIEOE S5
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FWEEZAROBIEEICT 5 v 7 BRE LD EI DR ZDERMEAL LK ITRT.
T, TOFHEHTOTT, AT=-125°CELT7 59 7REDERTH ¥R o,
(07) DKM O, max & T DHEBABEEERIICRL, HRAR 2R, 1Tkt LTH 11ITRT.
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5. © ¢ U
Pl EE% X AROBERDE: 7 5 1 K 1 —A~DGH OB A, BLEREROES
BIGHE, Thick AEEBEZABEBEARE N 70y FARICOWLT#HRT 5 &3tic, &
BRARLEO FWHERAZREL, ORFBIEHEZREST 5 Litic, @7 7 v 7 REDHE,
OEBBRARFEOHEAHKR L, HARMITER &R L TROEREZS.
(1) R TER O LBISIRE 2 KA 150°C LR L, TOROEERILAT =—125°C (F
B25°C DIEA) ERMLLT, BRABGCHEBENT AL EBRYUTHS.
(2Q)AT =—125°C L EZFBITICE >T, 7 7 v 7 REEEBHEREOFEE S TRITE,
EEBERERE—HLL
(3) R BIG ) DM IcBE LT, BEAL P o b FIHE & A ORI SRR E D IR 1Tt 9 B 1K
BHOEZONBED, TNAERLTHEEMT L T, AUzl EEBbns. Ll
a DFEE LRI DT, CFRP TR a; AT=-4.6 X 107° (a;=37x107°/C, AT=
—125°C) BEELLTHET 206 —HETDH5.
(4) FWA% < BEMAR DS, REOKIEAR WA LEBEHTHY, 77 v 7 REEN
flcxzRMLESK.
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