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ABSTRACT

This study is a structural analysis of 3" Cryogenic Safety Breakaway Coupling using a manufactured product
from KLAW Company. Breakaway coupling is very important in the pipe system, especially when transporting
fuel or gas in the pipeline. For the analysis of the patent infringement target, Dover and KLAW Company's
technologies (US 08127785, EP 0764809) were analyzed. Finally, the flip-flap valve overlap was measured after
combining the breakaway coupling through 3D modeling, and the valve overlap had a 0.7mm measurement value
from the height gauge. The safety breakaway coupling consisted of a total of 62 pieces (body: 42, valve
module: 21).
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Fig. 1 Components of LNG bunkering system
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Fig. 2 Operating concept of breakaway coupling
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Fig. 3 Operation steps of flip-flap valve
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Fig. 4 Comparisons of patent and manufacture product

A7 E). J8ja ojuf B9} o Afo]of] X
o e FFH 2= 93 WHE ()9 2ol AE
%07 olFsA EHHA WHE WH 3 HZoA o]
23HA FHof o o)d o] EVFEIIA He TERE
AAEo] ATt TA MBS 9 X A7)7] Y=
HMus H2 q AedA @Hel W o] 4
gtxlojopnt ME 7} JAY 4= e FRE FHo

=]

©] Breakaway ® ©]% W ol o3 WHIF &
g As dHHoR At T2 FHol JAUh

= A=

3. 5524

\/
'
==

2 / .

B

d )

T
82 105}

8

/

17 9
102

FIG. 28
(e) Valve assembly

(f) Valve pivot

(g) Valve pivot shaft

KLAWALS] E3] US 8,127,785 B2(2012'd 34€ 6
Q) “PIPELINE BREAKAWAY COUPLING”| th3t
539} AAl AFS Fig 49 #Zo] vustAth (a)
2} (b)2] “4-%- Breakaway coupling®] £]&H<Q1 3%
AL Vel Tk KLAWARY 3193 2-piece
2 745 JdoH, (b AA AFH Zo] AR
o mgt ZUAE AAG F JYEE HA 9

ot =3 o]E s AZ-2 Sloped engagement

Ao AAE F JES A UATh A4
T E3]7]€9 79 Retaining mechanisme | &3}
of olgg WAY F UEF ugtd v AA) A
Fo A (@] 2E 187 o] AHE T EEE
Adste olgs WAY ¢ JY=EF HAE Hol &
S71%5 Aol7) e ST 4 A

- 18 —



o83}, o FA

L A=TIACFEEE A, A5, A4E

()8 7% Flip-Flap B O] g4 Yehfa
=] =

on, Edjo] HAE =W FYI FFoFE AF
o] ARHAEFE T F Uyt =T
Breakaway coupling®] ©]FoIA|= (d)e] EES 7

£ T3 5Y3 Aoz Yehgh.

=
o
.
o
2 o
R
[

A

o
i

Fo] elojo] W7} A
A= o] ATt

AA AFe A golo] W] 7]FE il
g F UEE (9o TR AZE HA I
o] AZE F& BEY o] JTE dilE
UEF AAE AFo] AL AT

KLAWAL E319] A2 Valve cassetteZ} ™
st WH AAEIT gAESHS & + Ik o
2] Breakaway® = W24l 7]& Breakaway
coupling| Al duld o8 sjelslE =27} THEO]
2 EEE AESTHE Zola, d¥e] WHo 9
3 I AEdA 23 FEE HEE o ZEH
7t Eol o WEo = 58 & Ut

KLAWAF A €8l Qe e 25y o)
g WAUEH 22 H2 ©]v] DOVERALIA
1997d 537t 558 71es &8 AAste 53
g 93 7FEH HdALES AT F AN
o7 mE KLAWALS] 53] ojzlo] FEH
DOVERAFS] 7]&Z] ztol& Hlud Fart o]
EvuE T3 71€d AolHe st 3

rl

w© to fo 30

EA4 )40 KLAWALS] Breakaway coupling 2+
S22 Flip-Flap 842 MBE #Hg3le 7<
2 oJu] DOVERAM 1996d 537} 528 7|«
th 7|2 o g WMy E G 7|7 HAYS
Y3 Bk ZFol tigk 7o V| FEHo =R

22O 2= Breakaway EEO| X & M3}
o slgol o3 vtehE = W2 o], Flip-Flap ¥ H
£ A3ttt 18]3l Breakaway coupling®] E

A& Wl Flip-Flap WH 7pAz}e)Fol] F3HE] HX)
=F]o] 13!, Breakaway coupling 2t A] Flip-Flap ¥
B} 90°8] Zt= 2 33 Flip-Flap B} 3
A & xxgo] Aol o) AEo] TitEo]

2o o &= = KLAWARS] 3<% Flip-Flap B 7}
EEFHE A= AU= 3, WH BE
w]Zoll Housing®] KLAWALS] - 2712 ZHE
o] Stk =S KLAWAY] A9 WE zA] 2=
F& AR5l AEC LA Baoz A
o gt

DOVERA}S] Breakaway coupling®] Z&12]
B Hzx 49 A A o 2Er B
2Z Yo 93 90°8]AS F FAZREE FH
zZo] o3 WHE AER FolFo] y|Ust= i
2oz AA=EY . Fig 5= DOVERAMS};
KLAWALS] 25 -5 g5 vlwgk Aoy, 4
Ho] 3|AL F A FUA EH 2ZHo 9
3 90°3] M3t Ao, HF AEM WHE WU
2N 7= WA 71E2 Zolrt wAYST)

WHo JAYS Fddsle BEXN 228 A ¢
DOVERAFE A& EAM 23XFHo] Mxd Wi
KLAWAIE B& EAH 2

o
=
A
Eal
H

—

=

(b) Klaw Co.(2012)

Fig. 5 Comparison of operating method
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Table 1 Material of breakaway coupling

Housing parts
Component Material
Body part SUS 316L
Valve seat Teflon
Stop ring SUS316
Packing gland Teflon
Packing seal PFA + SUS304
Flange part SUS 316L
O-ring Polymer
Valve module
Valve SUS 316L
Spring SUS 304
Arm SUS 316L
Bolt & Washer SUS 316L
Shaft SUS 316L
C-pin SUS 316
Torsion spring SUS 304
Valve hosing SUS 316L
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