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ABSTRACT

Carbon Fiber Reinforced Plastics (CFRP) expands its applied scope and is used in various fields
including sporting goods. Because CFRP is lightweight and has high elastic modulus and high
intensity, it seems very suitable for spring material. However, CFRP coil spring usually does not have
enough spring rate and has not been used in practical applications. In this paper, we proposed two
improved manufacturing methods, which are called as "one way winding" and "one way winding and
additional residual stress". These methods succeeded to increase spring rate of CFRP coil spring,
especially for the "one way winding and additional residual stress" method, it shows about 200%
increment on spring rate.

i E A=)

AR TIZ. CFRP 2NERTHME - SMERER OMETH RS, I)VERITHEM S s
ZEIZHEBE L. TOREZ CFRP ® a1 )LFROMMHSEENAR R L TH 0, (FRP 2 ERITEM T %
BIRE72 A )y RS WING EFE Xz, T T, (FRP TIEREREERT 212H72> T, (FRP 725 T
DITRERT ZEEZEX, HEROFETHERINZH LD bENITRERE S D CFRP a1 )Lidno
TER & MERERY 217 D .

—EB DOHFENE & R

HEpETEMINERERICE 2 a0 ERERER EEE 51213,

(1) BEOEENZEDH T, MEIEL THREZRED S,

(2) KERk#MEOBC I AT ZE KT %

(3) BEBICHZEMG L. hEMET %,

EWVWSTEHENEZ 5N,

() OHEZA— 27 L—TZ2ERAL T, Sk SEFTRET LI ETEANAERTHD. I,
AR B F 1 — T2 FBRICHBSE, B TFa— TN T 2ENICEL > THEBO#ESE L& &
»5h1EDH D,

ZZTTIE ) & Q) ofETEREREN IR EEER L, TOME, CFRP 21)LIE
RIZBVWTIE, IR L 7-2BOGF B TTFRINZER AN ERAMOEREZ, FHRITT
DMZD Lo TERINS, EROEEHRIETIE. HLAMICEREEH I B2 EE, Bk
DEDEERELBNTE, BRBICHEDRLIIMNEGTZIENTERN, — AT, BiflMEOES ()
FAmMEHE—-THE. 2TORTHRBHEDHELSLOTE, KOKREREBIENEMNGTES. 20O
91z, CFRP a1 IINTRIZHBIT D EMANDOERZIE O 513, B D& S (1T Aok — IR
MR RL, BRBISHICEDEHIENOMBKRE., FROBEICLZERENZEDE TIIRERDM
EERND ZEWHSNIZLL.

i

SHORBEE LT, REHBMEORESTRF OBIEO S L — RIZk% CFRP a1 )V iFa Ok,
B 0E LR EICK > THAMZRRLZLERH D, T LETISHERBHEINS.

=185:—



