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Experimental Procedure for Design Allowances of Mechanical Joint
in Non-flammable Composites

Chang-Hun Lee, Jin-Bong Kim, Ji-Sang Park and Byung-Sun Hwang

Key Words: Mechanical joint(Z7] 413 A %), Non-flammable composites(Z 4 E&A)

Abstract

This paper contains the tension-tension, the tension-tension bearing and the tension-tension steel bolt
joint fatigue characteristics of glass fabric/phenol composite laminates. The experimental results show
that the bearing and the steel bolt joint fatigue characteristics of the material is so excellent compared
with the simple tension fatigue characteristics, that there are no needs of additional strengthening for
mechanical joint parts when the parts are properly designed.

72

LA B
EdAge dAAdd HEFFIIY 22 H
aeladgel e AL AFsigdon @A
ol RIzF APEkE 1 AMEFo]l Ha g
gdi=gln ok BRAsE vAE, HAAdel A
Yt o2 HREGo] ot HPFo] 8 F
FZE A3F Ao dARZE stodg Ao
e NS P dxagd AHEE

EdAMEE dAZEAY Z §}7H "]Oﬂ
Agte 572 DA dis
FH e, olgg FAE WA
2 AAFAME EGA He "FZ]% O]%@
Fo ERASE Ndsted HLsa vk o]
g EFASI e =AY o3 A Az
of ALg=7] M E ZI2HA BEAX A dig
A2 A7 dastio)

2 d3e daFsolatda AMFA AEE

(‘l[’

R

(e

o

32 3
p

I‘ll‘

T o o E

T g AaTd 2eAsaE

-258-

F94%50E A2 BYARS 9254
ATANE Bt £ ASEE A% 7143
Bol mdAld ot 7]xZd EFAL A
o}
2. H25H "ot

2.1 S-N Curve

dutg o2 Age HRAFTLS 2SR
243 HZ2AlolE59 AR B
gAlge SN AEE  m@AFEH A (classical
power law)¢l 4 (N2 XIE 4+ At

5
H

=

==

B

KS®N=1
(Dol A
InN o g 43 4
HqANZ de zZt 3FH,
N; ol didte HaxEH(least square method)g
ogstd K 9 b & ANF2E SN AEE

/CI o

o]

;%]/\1

_Q_ /'~ 011;]_
O‘HPZ:WE 2iAae degsgdses BEalol
e 2o mEbd ges FasgAtezg



ol SN HEe A7 g9 olglg EA=
A3t} o]F A}t Weibull £ EFAHE £Ystm,
Y25, N;E& Webull QAU g, 8 2 3sto

SN AEE dert),

2.2 OB QX Weibull &%

F&9 WH(random variable), X 7} of# A3}
#E FHREE M W, ¥394, o o 9
A&k, B 9 Weibull £XE 7hHcta s},

Flo=P,{ X<x} 2)
el (3

A1 x>0 ol Flx) © x Bt FAY 2
& 4 Qe x 9 As4e Yyeddg Auds
E5E n 299 dojE(x, < %y, < x, ) F
g Wl medium rank WHE =45t ol
S} Zo] ;WA woERAY FHYEGEL
713 g},

Fx(xi)=1——i§r%'_—i ®3)

# o} = A (maximum-likelihood method) &2
medium rank WHOE dojd  uolEZRH
Weibull 1Z}Q1 o, g & o}2fo} Zo] U

J1 < . la
=L St ] ©)
A=09 g 471 93 238 w5
32 Newton-Raphson & Al&3dls Aot}
A71A DA dEFQA ZAA, ., =

3 2RE ohgel 4oz Fojzid

i+l

~

a0 1= @,— R 2p/lf( @) )

B4R, ¢ 7F AANAHA da) s 7}
Ak, a 9 pooled estimation2 Zt &+F 9] ¥
2AY HolEE y,=x,/8 % 2ol EFITO
EA T8 5 Ut EEE @59 HHoA
342,

A (e A @ A (52 vlFIIR 2 Newton-

-259-

Raphson §& o]43te] 7& + o}

B=[L 5" ™

3.1 AlEME 2 AR b

B dFoq e (F)dr=xstolutal A A zg §2]
AelE Az TP awes0 E-glass fabric/
phenol prepreg, v,=45%)F AT T HTA S
g SZAYE FYPAY. AEL Z 857
dA HZd o4& FAAS T EFstn 4T
HdatFH HagsE JteA sl sFEA
(load controh®4 o2 F3ggen, R = 0.12
AG-F A2AEH A% @ ool Y (Pin
bearing) W ZAIY, 283l AU Steel bolt
joint M ZAHE P35 ch Steel bolt jointE Al
A NG M A9 stFAdA & AFHG o
A e AHoe] AMEE 93, Steel bolt jointe] 7
- 8ol aF el st AlHol 4QFA
o SN AxoN FH=aF ge FANELE F
3 @ojA AFBE oY Bk, 22| Steel
bolt joint =0 ot 2zt H23Folre gk
o] Bl&%)E Jehlich E 12 Algd Ald
o] FHEA|}.

Agol A8 Fzae B2FEIL 100
AP} 105 AFo)E AbololA A Aol H2 4
& 2% 4t 22 Aoe N2ede 9



A% HEAEY AL BAAH AFFEY 75%,
55%, 45%S 7™, AF-AF B woly HEA
do A AR B wolyggzel 80%, 70%,
60%, 2] Steel bolt joint HEA)HY AL A
2 Steel bolt joint 31% 2] 80%, 67%, 60%, 53%E
== &)

£ 1 B4R AHEA

A ANEERH 54
[} B4
PRy ﬁ]‘_JFJ 260MPa
Nz AEp H o] 317MPa/3.8kN
Steel bolt joint 7.3kN
2 AF-AF d=Ag 47
Stress-Level
%), S, 45 55 75
A 1 351,087 91,850 11,085
A 2 397,841 116,303 12,692
; 3 521590 | 177,715| 14,070
i‘ 4 561,241 | 207,430 16,053
5 996,800 | 252,309 16,797
a; 2.62 3.27 7.94
B 638,969 189,474 15,048
E 3 Pooled estimated a, §;
Stress-Level a5 - 7
(%), S;
shape _
parameter = 3375
scale _ _ -
parameter B8,=673,428| 8,=190,272| B,=14,498
32 294 SEAE AMHEHe ozAY
321 SAELQIE HZAlY B

AAXNGA AHe HZaaEe AJHo A
sgto] LAY AHolH FAsA doiuA =
ot meiA AReEe AHY d4dF ARAD
o] BAs= AHoz gt X 25 W=2AY
A3 2 Z} Stress-levelodl A9 g, B e v
3 301= B: B2 7 Stess-levelo] A 9] o
249 e x o ddstzm, A @olHRE 4

)
el

]
=

L

-260-

(6)F S5 ALY F

Pooled estimated 2 & ¥ 1

Atk A ()& o) &3ty
I, B A Axtstd

£ 39 A%E 42 A
E 39 Z2FE 4 ()ol ddsiE A ®)F 2z
& SN 4R W P34 A2 & Ao
Logm Bi:— b Logm Si—Lng K

b=17.58 (8)
LOgm K=-18.404

£ 497397 B doly NzAY A%

Stress-Level
(%), S, 60 70 80
A 1 275,757 29,880 3,210
3% 2 346,200 30,310 3,260
t; 3 493220 | 30,810 5,360
; 4 564,767 47,410 5,620

5 573,888 49,610 7,880
a; 461 464 3.20
B; 496,224 41,217 5,673

X 5 Pooled estimated a, B,

Stress-Level 60 0 20
(%), S;

shape -~
parameter = 3.931

scale - - =
parameter 5,=489,862| B,=40,585| B,=5.845

3.22 IEholE H HOoE T 2AIH &=t

A wojy FAIAYY A¢ W TAAMY HZ
o] LAG Fo| Zulz AlHe| fAHg A
282 olo|z]A ?%EE}. wela] B Ao E Al
He F2AE = HJsEd A Actuatord] Y
28} olgg r|Estn, HuiEFoNMY Actuator
o A7t #A FASA STkt AIEE Al
Heo mEZS$goez HAAGYT T 49 X 58
AVA-ANF H2ZAFH T FHo= dU

UG-G HAZAIFATS} LT WHoE A

9% #L SN AEE FE 5 Yo
Logy B;=— b Logy S;— Logyy K
b=15.41 ©)

Logm K=_33.082
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