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ECCE Cycles
(Belgium, 2017)
From wood
to composites

Piaggio Fast Forward (PFF)
(USA, 2017)
Gita

Drone4Argo

(Netherlands, 2016)
Concept for drone for HTT (USA, 2018%?)

Agricultural applications Passenger Hyperloop Capsule 34
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Audi en noonee AG (2015)
Chairless Chair

(prototype) Exechon (2017)
XMini

Vestas en Technical Univ.
(Denmark, 2016)
Multi-rotor turbine
(Concept demonstrator)

Singapore Lift Co. (2017)
Worlds first composite elevator
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Winearee| LT G| o | (o
BUYBRFE N (MPa) 03 210 03 105
B4 (L) * R B-4v9 | 180%4x6x7 | B-4v) | BEEELVY
4298 E (ton) - 16 - -
KEH ARG E 800 700(800) 500 350
B E (kg/m’) 10 56(70) 44 38
af(C) -253 253~ %k 25 25
M=5h59952% () 30 30(26) 20 12.5
REARHRE (ke/B) 2100 1800 500 10
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1.3 ARFHROKE2 I 1ERELL B

INEERI IR T# (FWHE) NBL(CWH ) S#t (FWHE)
i i FEK R AEAR- SEKROR = EXE
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57HEGHT#) 44kg 37kg(2452750kg) 219kg
70 H 60L 80L (64L) 110L
BHHT-VER 0.73kg/L 0.46kg/L(0.78kg/L) 2kg/L
, ﬁﬁ%ﬁ%ﬁm) ¥1200/L ¥1500/L(¥1300/1) ¥1300/L
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1.8 M{E . VI IVDRAEAE((DR®D)

g%wwﬂxga:d}&l:mmﬁm E MV, 3&r. (—ERF:E&EL. —
V=#J0.8Va=0.8* Ax A*L, V=nr(4/3r*+ (L-2*r) *r)

CoTA=2-(r+1), .= +1, @ t BNSVEFEVHERELLD,

A(n=a4) A(n=1)
Cg)g&@yba)Eili&b‘ll\éb\jib‘ﬁt\ BEW. ¥E¥t. EAP.BHo. 3>
n
W=n*tM-r(2L4+4r)=F(t"r) . t=P-r/o=F(r).
CCT. o= A=N(r+t). W=F(). DnHKZVLFEWHINELL D,
MK’)S A39cm: KkEHZXRE78L, r=7cm. CNGH

1.9 GPI#E&%U)EW&& D1=80mm. P1>80MPa
(FL—h) REHEPILEREt- EED-EFRESLIOBRE

ﬁ Max (M l"-rnm-ur D1,
D1 120 160 200 240 - LT <mm)
8 95 83 a7 as az *:*::;:,;' TS gt
t 12 120 85 71 57 47 e e
Fo i Iﬁ I EE I gg 95 70 ﬂ 3 ‘.'I}"::l the e menle. the
(Mpa) —29 236 158 118 85 e e
gt |- 204 L 180 | 142 | 113 95 e i
1 28 | 331 | 221 | 1685 } 132 110 R
8 28 20 16 15 13
t 12 31 26 21 18 16 R
ot 16 45 32 28 22 20 e e L i e A
0.2 20 54 39 31 26 23 ey
T 24 64 45 35 30 28 AT
28 73 51 40 a3 20
8 130 85 41 289 22
12 155 86 53 37 27
|.1=t|no' 16 224 107 65 44 33
Pmax 20 271 128 77 52 38
24 319 149 88 58 43
28 3686 170 100 67 48
) 194 63 62 44 33 | rarmmctes po thickmens
12 233 130 79 55 A
- EET EEL 181 97 66 a8 e snure. (NP
e 20 | 407 | iea | 115 | 78 57 senintams 808 NP
24 478 224 133 89 65 - gt oy
28 5489 258 150 100 73 e
8 259 131 82 58 44
¢ 12 210 173 108 73 55
16 448 215 130 88 65
Lm? 20 543 257 153 104 76
24 637 2909 177 119 88
28 732 341 200 134 87
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Detail of FRP Pipes for 8 round screw joint

Nt

Base line and list of |[Propo Outline of criteria Constructio
GPI design rtion n_standard
s necessary thickness design for allowable load should be under the condition o~
= ' i
t1=1/3 to 1/5 1 of less than 10 years life, 1/3 of burst stress, and 1/5 of performance in 40 Duralj»lrty
of allowable stress choice
years.
|D1=API steel pipe 2 GPI std. OD have 3 to 4 mm plus to APl std. OD for having anti-corrosive C:E-ll’l:h
std. OD + 3 to 4mm layer b e el
same
10mm for
L3=20mm 3 |To have 20mm entrance to relief stress from grinding and notch v
pressure
licati
LI=1t1 # about 10 1 Eﬁx. fabrication condition of effective length should be 10 times of
ickness
” . thickness for allowable buckling to make sealing pressure (same as WP) by
=1/ Py
t4=(1/3 to 1/4)*t1 2 tightenin
t5=2 to 3mm 3 [|thickness for allowable stress on edge and corrosion resistance
= - i re
t2=0.03*D1 or more 1 |thickness against vacuum buckling
£3=1.5%t2 1 _|stractural wall condition for sealing pressure
applied APL 1/18
tager 8 round thread 1 suitable angle for stress relief, related to L1
;I;hi:;;‘;: A B round 2 |RTC by resin only for stress dispersion, different from APl OCTG thread
QC: sf 1.5 times of 2 QC test applies 10MPa to hotspring grade, 20MPa to E. 30 to G. 40 to M. 2 mins
we 50 to H_ (t i i f WP)
need to have surface 2 tightening torgue for surface pressure same to WP. Sealing materials will be torque
lcompress on thread chosen due to each purpose control |

3.11%:% : GPIHEHE : 5| 3R 54

Fig4 Heat-resistant strength test of the pin cap

F I ERE

Intamal pressure load load

omdtim..nwhbmlo

load of pipe

Figd Axial tensile breaking strength test between the coupling chuck
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Room temperature pressure  Heating pressure Cooling pressure
(Coupling destruction)  (Coupling destruction) (Coupling destruction)
Fig 6 Axal tensile breaking test between the coupling chuck
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Internal & pressure, Internal & external
axial force of joint (tension & pressure of joint
compression) and heating test destructive test

Fig 7 Axal tensile breaking strength test of the joint
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Phot 9 Destructlon state of the test results
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HHERE: 17 ~140"
L ; )R Line pipes
Steel Flange FRP Flange(CW/FWpipe) E ¥y 7 :APITR S
ASA Steel/FRP i ASA FRP/FRP FRP Flange Rib sid FRP Flange Seal side LELE E-glass50%(vol),
Flange -~ ~~, Flange 1 VE Resin50%(Vol)
R R B Al E : ASA150,12~25MPa
O-ling & Buk-up ASA300,14~46MPa
seal system ASA400,19~56MPa
ASA600,30~66MPa
; ASA900,51~78MPa
. Fig 3 : GPI Standard Flange of ASA1500,105~133MPa
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(Design pressure 10 MPa) BAERE: 1045 (sf>3)
S04E(Sf>5)8




3208851 75 DIt

................................... -
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L (p2>15P1)

CHEMRTIEHE>

FI=P- 1’

F2max=F3+F1

F2=n+0 . 7t +d”/4=F3+F 1+F4

F4=1.5P+ 71 *2r-L,

F3>F2>F1>F4

CBAIZVCOBRARE>

F2max=n *r2-Pmax

. Pmax=F2max/ (x - r ?)
N0y x-d/ (4 r?)

FL:NEELS X 2 4 bl
F3: 77 YililEh
F2: B F&EOR T
Fo: S —LiliER

P :REH L1
2TV 13: 7%
YUME Ld: ¥
i 4 [ (R
b : B b
n: B %
oy R BITFERD
ol AT A WS T
AN 15%))

: #iF A
o ERED
RNV P
§ : 27T bH T:
UM 2
b;Yyyr—i8

2
o
n

CEAMTRETHFHEANB N>
Tima=TiatToa=F1/ (mr+L2-2r)
CIT. BHBHNMED T/ BEONEEANN
BERCARBERN: 1 ,,<TMPa
AROHERBEAHE N T .0 0.2P,
CHRIWEBOH T L DIV ERIS N>
0 oma=F2 + 7 (d-(d/2)?) =F2 - x(3d*/4)
CIT.EBRIIENLIED2E,
HERILRRANITIREEE R,
VT HHADKHBERMEENBTIRICHEMNT S,

Ct=ha»
F1=(m-P-r*)/ (2w r) =r-P/2 . (kg/mm)
Radius of the pipe, = mm (=D3/2)
& =3F1-L3%/(48EN)=3F1-L3%/(48E-L3-L1%/12)
= (L3%-3r-P/2)/(4E-L1%)=3(L3%-r-P)/8E-L1°
CCZT. &: Stress deflection E: Modulus of elasticity
Section modulus: Z=L3-L1%/6,
Moment of inertia: 1=L3-L13/12
Bending moment: Mmax=F-L3./2
CHF-bHE/ILEIZFVCODLERH >
L12((3L3%r-P-E)/88 »)'*
CCT. S BEb#,
% EMTEHHORME
E: RM;2000, WR;1500, CS;1000, SMC;1600,
BMGC; 1700, Morar; 1800(kg/mm®)
LEIFHH>
0 4=(F1-L3-3/4)/(L3-L17/6) =(3-6/4)-F1/L1?
=(4.5r-P/2)/L1?  =2.25r-P/L1?
CHITBADLIFOCORERFH >
L12(2.25-P/ 0 )'?
LT, 0, FEHSHH
LEEBAIENBOERE
T4: RM;22, WR;15, CS;10~20, SMC;10
BMC; 7, Morar; 2.5(kg/mm2)
EHMBOSERE
Density ¥ : RM;1.7, WR;1.7, CS;1.5~1.8, SMC;1.8,
BMC; 1.9, Morar; 2

LIV DEAERND

TomaF2 s n/((x-L1-27)+T - (L2-L1) = n)
F2=0.25x *d’+ 0y

COT. 1. BHBEABERD

£%. BB BERTSHEAS
YIDOBAEIX, BT YR EYEES,
T<(xD2/(n-1))-2d
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