| < ] ENGINEL TEF CRENCE NUMCER Plr .
METAL &illos corpoRATION | 7. f7~| cR6B3 77754 )
DATE OOV FAGT o1

20077 XNAPP STREET

CHATRVORTH, CALIFORNIA 91311

¢%-il -Po 7T VA /103

/8.0

/8.1.

[18.2. AeccipDeanNT FORCE :
182.1. DUE To ZINERTIA: .

LeADING COMBINATION :
wEIGHT (Y, Hori2oNTAL Hose)

SOCKET ADAPTOR =.477 LB
"';ERRULE = ,057 LB
Hose & BRAIDS (L1133 +.638).5 = .,ggs &b
FLuio i~ Hase (.727 ) .S = 344 L8

Vs beAD WeigHT= 1.783 28

Fa=wrg
(@) Fx= ( Horij Hose + fiTrings i—;_- VERT. HOSE) ¢9*

= [(1183 +1.249 + .30 '-r‘-z'-(z.n) ]_* (8.6 cos 36°)

= 4517 (744)

= 33.6 LB
REF. PARA (8.1, 17.12.4.

(b)f:- ( Y2 Hori}. Hose) 38‘
= (1.783) « (.B.65w30°%) ‘I

= 7.‘6 L8
'Y Fyo(1183) (1.24) = 2,2) 8
¥ NoTE: AT ELEVATION 154 FT. ARIMuTH 300 DE6.

"§° PEAK vALUE (AccipswT RESPONST LowDITiON))

\—




)

ENGINEER REFERENCE NUMBER \

(.
merns Delbos conpoRATION B e 2T ¢ NN 27244

DATE
:3&'37: C.A‘L‘OIOIMA i $-14 -Lo TVA o

18.3. SEISMIC FEFORCES (..SSE')
18.3. 1. DUE To INERTIA
F=w«x g
(@) Fy= (Homiz. HosE + -Fcrifcncs +2_L VerT. HosE) « 3*
- ("-"?") (io.svus 30°°)
= 42.24 L6 (M’ ELEVATION 757.§ “unb

AcciishaTion AT PEAK VM“
(b) |‘.‘ (..L HORI2 “05‘) "8

=(L783) (" /0.8 sin30")
= 962 .. L8.

(¢) Fy = . L A L 10N 763.5
L €1.783) C.62) = ). /0 B( vfgcera‘cm? Aec.euu't--d)

AT PEAK WLUE

18.4. DUE To MOVEMENT . .
(ACCIDENT AND SENSMIC FoRcE)

18,81, Fx = k¢ X
= 649 (.74 )

- T = 4.8 L8 REF. PARA 17 (1.2, (8.1
SR
18.4.2. Fym Koy £ ¢% e Lenvari rATIOS
. “o ‘O 'o
= (554 )(.68) (.513)
w86 8 REP. PARA /6. 11,2, 18/
'& 4 3 FJ - K. J ' Y .
\ nr. PARA (& 11,2

k¥ -(l't4> ‘7‘)"£ T
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e CNGINEER RCF ERENCE NUMBER ' \
METAL Zifiss comporation | 7 AFe-|crbgs ~ Piv-727244 )
20077 KNAP? STRCET DATE CUSTOMER v
CHATSWORTH, CALIFORNIA 81311 Y-17- &0 TVA . {os

[8.5. VIBRATION FORCES

[8.5.1. DUE TOo INERTIA
Faw 19

(ay Fy= (Homiz. HoSE + £17TiNGs + L verT. Hose)x g
.= 4.5]17 (.33‘3)
= 2.258¢8

(6) Fy= FJ = 2.01 (.58%)

= (.00§ L8

(B.6, ToTAL FORcCE

18.6.1. In X - DIRECTION

Fx == ACCIDENT AND SEISMIC FORCE Dug To.

INERTIA & MOVEMENT) 4 VIBRATION
w(33.6 "+ 42.2¢ +4.8 )+ 2258 °
" . SPEciFICATION ALlowAsiE

.Px-.olqlA. '

= .0/ (30, 09_0), [.ns'q. a.;,,-..,.o"‘ﬂ
= 148,06 18

Pe>m, .:\
' DESIEN 13 ADEQUATE

\—




f ENGINEER ACFCHENCE TIURGER w

A ‘
METAL &2 CORPORATION | 2 A%~ |CR &3 Pl 27214

OATE CL-TOMER
:::;':::t’nﬂcﬁ‘ozma M Y- | [-Fo VA . ' 06

(8.6.2. IN Y- DIRECTION

Fy = INSTALLATION MISALIGNMENT Force <+

ACGIOENT ¢ JSEISMIC FORCE DUE To Mo'vsnsov'r

+ VIBRATION
= 2.84¢ (z,zl t.l + l.l,d)‘H.oaS
= RO9S L8s

REF. pARA6.01.3,/8: 4.2
SPECIPICATION ALlLowhBLE

. P)’ =.0/5JA
= 198,16 L8

Pr >Fr

DE16N 13 ANOERUATE
e e ——

[8. 6.3, I~ 3~ DirecTiON

Fj = DEAD WEiGYT +(Accwsxr AND SEISMIC Fopeg
' DUE To INERTIA § MIVEMENT) v VIERATION .

=103 +( 766+ 9.62 +4.21 D ¢rloos

=24,278 LB ., REF. PARA /§.0. [f.a.ub).
SPeCiFicATIon ALbowaBlt /& 3.100),109.3.485.000))
P} - ool ‘a_A-
= 148,16 L8 "
P, > Fy | DESIGN 13 NpEQUATE

. — e/

[




( - ENGINCER REFERLNCE NUMBER j
METAL ZJalhss CORPORATION | 2. APi|cR 623 PIN-77744

« DATE
m:av%:t’u"c:?u:owu P ¢4-19-80} TV A 107 __ﬁ

18.7. DYwAMIC MOMENT
MOMENT ARMS :

S'OCKET ADAPTORS 477 L8 & ,695 +/N = ,33. n-L8

FERR ULE v0857. L8 KZ.OU'IN..z JI5 IN-L8
Hose § BRrAIDS 885 +B % 6,206i1M.: 557 Av-ig
FLu10 1~ Hose 304 L8 %139 W3 goe LB

DAL = 6.52 ,n.18

18. 1.1 ACCIDENT MOMENT :
(8. 7.1.1. DUE To INERTIA :

Q) M&- .52 (8.6 Jm:o')

REF. PARA.18.7.
) My = 6.52 (1.24) = 8,804 i¥-L§
182,2. SEISMIC MOMENT (SSE)
18.7.21. DUE To INERTIA
@) MJ' =¢ 52 }/o.o Sin 30°)

= 35.208 wW-LB PARAJS.T

tb.) MJ ® 6.5Z (.62) = 4042 ~¥-¢8
18.7.3. MOMENT AT SOCKET ADAPTOR

HosE Forck xL (HOSE SND TO Socket ADApTIR )
18.2.3..My = Fy (L)

= L 6e(l39)
= 2.557 ‘”.‘B REP. '“l“o ,9. 4020

——— —




METAL V'Aam CORPORATION
emlIRwi4. CAIWFhA " usl

18.7 FoL)
-4.7] (1-39)

Mrt.®@S t

Itip. PARA. Fj 4.3S.

1& 7.4. TOTAL PA0OMm tNT
18.7 .4.1. £A1 Y- VIaRSV#

Min TOTAL DlplLgcriaw d'4A4wT(#ew*S.

*

1.3

m tOL.XNVIN*L5& wm vl VMSh re

SPICIFICANDOVa  Ata,od MaLL PARA

Mb .0707 a

n =*707 (3et @e)(.isl
m"  YiMy
WVIOi  0S

a8L./..

Zs~

.Ot8 .. .

A5 i
*13',,__,_

XV*rM.AVAV)*#

8.5114t4-04L

*66A404.

If'

Avi —uAT3
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METAL CORPORATION

~W  £uirnSMmi)
AHLEESHE, cakbrYSEMNS 81

IS. 8. 7eMsl.A*MA. MAE#7

MX w Fy 1&))

1 jr #OV.

le~
A% kt  'f  9pAVitV

% 1
a e ¢ e 4 *sL("4VJidaA we

= ((.487) 0A&\V a 0.0

S3.008 (Iw.-S)
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Afex
Al
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METAL kW-L; CORPORATION Ve WF v Vo prv 777124
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METAL : WCOaPORATION
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METAL Z43W CORP(

JIMAW sltal
AISMORITM. CAUOISWA 3u11

]g.0.3.



27AZNV CORPORATION

MRS,
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twdtj* MA - *40&4&mr D'ue To txFlacr tioJde It

MOTVS X~ OpU*Arsw.J4 IfefNw7 FS56T .ul

avpuroacP TeCONS pey
puLL  ALws 0D66p.

4 I833) IK (higl .1a33

= 2riz pal + 813 lost
a 3.345—~ ke < 187 wsin

it~a plditaAis. 8J.4. 1&Al

4to00 L
(el¥a3 l.s t)(l U.9.76 tqqg. 4
4(i31) N(8).13s

M43 psi) 2106 fitg
t6'33 k"4 < 10.7 1w
PC - PIL '1 741,L74

CA&.cw."& kIO VKIADVAIRP go AVVAeft log** persfl")
00 role 1S~p.



METAL kkOWp CORPORATION re |C QI3 7FIt
%rr]nnOReer Scr W | -11 -Fo I * r rA

~ WwN

11. PIPI V4 :

f 0.1. ADAproAs (P/N 77

V1.. 1.1. END:
O' D' - 1.31 I 03 *ie
l.02. +'t_j9:‘

Sw O *I8175 #wr

PO

t uap 3. (s*+ ) (A#Gw3rt41.J)

Y.(lwoo tlear ()

0 .xif | t.
4.20058pwe ADKGeu~rg

) L. 'SAI.D NrD
0% . * h3l 03 ii.

&V
t-l +**or

IV a. 10 g

PO
LtS* Py)

sewr ( tell)

turn m

a*Sg(lo®"  at.))
plitgap AoasuA~It



METAL  0744VCORtpOATION* wasli analfo Vkj 7774

91899ggT UAT9 WAW 4w

4K 1 K 104. CAt IPCFOMA OM~| 11*
6

21-0.Z. si-saw p*~ b5A3l'a,3'P~ *wp314 A(ar. 10eee)

{ +1.20 IIM WOM.

< ST

*-laav= be 4 wo stfit
Ze) x5

21. 0.3. spa 1ngea ICs~umpgFtvn'e.*) It

t w P ‘o
LS 4.4l0 PC Sﬁy

m .01 a of.



. @ « vapes ve

( ENGINEE REFER

7 Jfe~ |CR LS PIN ?778&’ \
METAL ﬁ&v CORPORATION =3 : 3 ?

CRATINONTH, CALIORSA $1314 4-11-%0 TVA 117

22.0 MOTION CORRECTION FOR COMPUTER USE :

o= "y
LLON LEne™
T—W (Rcp) p x
18.425" 3

|° BeLiow
2l e

-

-]—-—

b ca/

P U

22+1. MOTIONS

A= . 059 L 9= ,17 . %=.085 '

Jo [
= .089 12.128 | I
' : *:'-85 xA®, Qs

- .82 o heffi

THERM A (- | SS& Y14 .

INSTALLATION

)
\ n\.;. I. TorAL Lowerd ‘4 LENGTN RATIOS :

TOTAL LENGTA : 12.125 418,125 = 30.25 &

W RATI Jees
Lene T oS : .28 s 40/

AND

18,128 .599

LENGTH TI0 30286




METAL A&WCORPORATION

SWBIM MSCMADNA ssi

22. 1.2. MOTION

(GGL  gtrAEL

b SfISMI'

(4c) SEISmc 3ISS.W ...

POX WFORINNTAI.  loSrt

. (. 826) .401 -s 331 fi,

081- L

L .esTI(ots sza6)
- 371 .

a 1.7 (.4of (.U*.86

* 426 -.

2.1. J. 3. p4orlow F4 .VarWICAd. ojl |

() rttl Atio.
(b) 4Sesic
% JV$l4.c.

(.816) .9"9 - .496 *O*

*81 -J~[cnds
it *fitper
* 686 s

ug -

jsg * (M99 (u'.sldgj

a 1.63 if&
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ALAN

.-0.1

23.0.2

23.0.3

23.0.4

23.0.5

NBC JO3; NO J4727 CR683
PAGE 120

REFERENCES

TVA SOK A2-826892

HcIRIZ. HOSE 47WA50-i 001/i 002 (FEN. NO X-39B-1/-0)

METAL BELLOWNS CORP DRAW NG 77752

ASME BO LER AND PRESSURE VESSEL CODE, SECTION 1]
SUBSECTI ON NC CLASS 2 COVPONENTS

STANDARDS OF THE EXPANSI ON JO NT MANUFACTURERS
ASSOCI ATI ON (EJMA) FOURTH EDI Tl ON

ASSESSMENT OF FLEXIBLE LINE FOR FLOW | NDUCED

VI BRATI ON - GEORGE C. HARSHAL SPACE FLI GHT CENTER
REPORT NUMBER 20M)2540.

rr~»



DESIGN CONDI TI ONS
OPERATING PRESSURE
DPESI G PFRESSURE
OPERATING TEMFERATU k
DESI GN 1EMP- ERAI URE
ROOH TEMPERATURE. PROOF PRESSURE
BURST PRESSURE
FLOW RATE, N TROGEN
LINE SIZE
MOTT ONS
THERMAL OFFSET, DT
CYCLE LI FE
VI BRATI ON OFFSET DV
ALLOMBLE LOADS
FOCRCE

M OVENT

0.'P683

PAGE It
3 PSIG

i50 FSIG

100 F

150 F

225 PSIG

600 FSIG o

0 LB/SEC

0.8 | NCHES
0.331 INCHES
10000 CYCLES
0.350 INCHES AT 15 HZ
N A LES

N/A I N-LBS



S 232

23.2.1

SINSIDE

23.3

23.3.1

23.3.2

23.3.3

HOSE DATA
BASIC TUBE,00
OUTSIrE DIA. ODi

DA D 0.
JE-AH L'IA, DP 0.
THI CKNESS, T 0.
SPAN, W 0.
PITCH Q 0.
LENGTH, L 12

NO OF CONVOLUTI ONS, N

PERFORMANCE CONSTANTS

TPs- T( D) EXP. 5/ ( DP) EXP. 5
TP 0.015 INCHES

Q2w 0. 41

Q2.2(DP(TP))EXP. !5 0. 49

..040

733

887

016

152

125

. 125

97

FROM FI GURE 38, EJMA STANDARDS

CP= 0.71

FROM FI GURE 39, EJVMA STAN YRDS

CF- 1.52

FROM FI GURE 40, EJVMA STANDARDS

CD= 1.59

0.750, INCHES

INC. I ES

INCHES

INCHES

INCHES

- | NCHES

I NCHES

I NCHES

OMATERIAL THI NNI NG

CR683
PAGE |za

Jl~.

*64



23.4 PERFORMANCE EQUATIONS CR663
o PAGE 123
: EELLOWX ITANGENT CIRCUMFERENTIAL PRESSURE STRESS

.Si- (P)(D)(Eb)/2((TC)(EC(C)+(N)(T)/S )

Si-- 353 PS| 3

CODt ALLOWABLE=  i8550 PS| .

23.4.2 BELLOWS CIRCUMFERENTIAL MEMBRANE PRE3SURE STRESS

S2= (P)(DP)/2N(TP) (.571+2W Q
( S2= 1518 PS ( t

CODE ALLOWABLE 18550 F'SI

23.4.3 BELLOAS NERI DI ONAL PRESSURE STRESS
S3= (P)(W/2N(TP)

S3= 785 PSI

23.4.4 DELLOAS MERI DI ONAL PRESSURE BENDI NG TRLSZ

4

(P) (CP) (W TP) EXP2/ 2N

S4u 5852 PSI



C}

- 235 EQUI VALENT AXI AL MOTYO,' DUE TO OFFSET CR683
PAGE 124
ET" 3DP(DT)/ N(L) ( THERVAL) .I
EW 0.000749' INCHES

irc:E=33DIP(DUIBE)  (LQ)  (SEI'lIC-4

C../ D.0003399 iiCHIiLS Ir
F.SE= 3DF(DS3E)/i(L) (SEIS IC -SSE.) I
ESSE= 0.0009644 "‘CHES

EV= 7DP(DV)/N(. (VI BRATI ON)

EV= 0. 0007923 | NCHES

23.6 BELLOAS MERI DI ONAL MEMBRANE DEFLECTI ON STRESS
S5= EB( TP) EXP2( ET) / 2( W EXP3( CF) ( THERVAL)
Sh= 440 PSI

S5= EBI TP) EXP2( EbBE) / 2( W EXP3( CF) (SEISMIC-OBE)
S5= 494 PS|

S= EB(TP) EXP2( ESSE) / 2( W EXP3( CF) (SE1SMIC-SSE)
SSU-= 567 PSI

3- EB(T P)EXP2(EV)/2(W)EXF'3(CF)

SS-= 466 PSI

23.7 L,ELLOWS HERIDIONUAL DEFLECTION STRESS
S6= S5EB(TP)(ET)/3(W)EXP2(CD) ( THERMAL)
S6= 14790 PS
6 S5EB(TP) (ECBE)/ 3(W EXF2( CD) ( SEI SM C- OBE)
s6- 1i578 PSI
S6v 5EB<TP)(ESSr)/3(W)E>:P2(C'D) (SEISMIC-SSE)
V6"  J903" PSI

$6A S5EB(TP) (EV)/ 3(W EXP2( CD)) (VIBRATION)

"= 15639 PS|

ul . K



~-—=34Jr~r--:r.r——5;— I:ji~~Ci~ji~iir-;r~11---1_11111

ci! ., -

23.8 TOTAL CYCLIC STRESS CR683

PAGE i 25
( ST = (S3+S4)+(S5+S6) (THERMAL)w
1= 21869 PS
ST = .7(S3+S4)+(SS+S&) ( SEI SM C- OBE* ww
ST= 21719 PS.
ST = .7(S3+S4)+(S5+S6) . ( EISM G- SSE) **
ST= 24249 PS|
ST = .7(S3+S4) +( S5+S6) (VI BRATI ON)
ST= 20752 PS
* MODI FI Er STIGLIE ANALYSI S BASED ON CYCLI NG PRESSURE.

s . EJMA FATI GUE. ANALYSI S BASED C(N CONSTANT PRESSURE.

23.9 CALCULATED. LI FE

NC= ((C) (TF)/(ST-B))EXP3. 4

NC= MORE THAN |, CEXP 8 CYCLES (THERMAL)
REQUI RED LTFE- 10000 CYCLES

NC= MORE THAN i.COEXP 8 CYCLES ( SEI SM C- OBE)
REQU RED LIFEa 500 CYCLES

NCm MORE THAN i.OEXP 8 CYCLES ( SEI SM C- SSE)
REQUI RED LI FE* 500 CYCLES

NC= MORE THAN i, OEXP 8 CYCLES (VI BRATI ON)



- Vept.

ci~3.L0

-3.10.1

SF=
,3.0.2

SA- |

Z3.0.3

a3.iiA

Sa.li.3

BRAI D ANALYS4| S

WRE DIA, D .0i2; INCHES

NU BER OF W RES PEl LUNDLE. N,
NUMBER OF BUNDLES, B= 36

ANGLE FROM HOSE AXI'S, X=43 DEGREES

VEI GHT PER FOOT, BW Qi6 LBS

END LOAD DUE TO PRESSURE
F- . 7854( DP) EXP2( P)
92.79 LBS
BRAI D AREA, TOTAL
A= . 7854( D) EXP2(N) ( B)
0.033 SQ | NCHES
BRAI D STRESS
STa F/ ACOSX
ST 3894 FSI

ALLOMBLE STRESS - 18550 PSI

SPRING RATES

AXI AL SPRI NG RATE
KA= i.7(NP) ( ED) (DP) ( TP) EXP3/ N( CF) (W EXP3

KAw 266.48 LB/IN

OFFSET SPRING RATE
KO™ i.5(DP) EXP2(K(A) (F)/ (L) EXP2
KO 5.169 Lb/IN

ThER | AL DEFLECTIOiI' FORCES
Fa () )©DT)
= 1.93 LB

IHXItUM  ALLOWACILL M. LBS

CP683
PAG. 16-



(

S1.13.2.3

133.2.4

.13.3
13.13. 3.1

i.13.3.2

S

2U.13.3.3

13.13. 4

L.13.4.1

J3.13.4.2

BELLOAE SPRI NG RATE
FROM PARA U. | .

KA- 266.48 LB/IN
ELEMENTAL SPRI NG RATE
KE= 2NC( KA)

KE= 51697.02 LB/IN

FREQUENCY RANGE (FLEX HOSE)

| N- PHASE LONGI TUDI NAL

FR1= (2KE/ (MVIFNFI)) EXP. 5/ 2( 3. 1416)
FRi = 20010.8 HZ

OUT- PHASE LONG TUDI NAL

FR2= (2KE/ (MVIFMF2) ) EXP. 5/ 2( 3. 1416)
FR2= 19860.7 HZ

FI RST BENDI NG MODE

Fli  (8KE/ MVEMF2)) EXP. 5/ 2( 3. 1416)
FBi = 39721.3 HZ

VORTEX SHEDDI NG VELOCI TY

PITCH (LAHDA)>  0.123 | NCHES
CONVOLUTI ON W DTH (SI GVA) = .0.076
LAMDA/ SI GNHA 1. 592

FROM FI GURE 1

UPPER P' ROUHAL NUVBER, SUw .37921

LOAER STROUHAL' NUMBER, . SL . 16314

FOR FRi
W FRIi(SIGHA)/SU

VUs 4142. FT/ SEC
VLu F'RISISMA)/SL

VLr  9629. FT/ SEC

CP683
PAGE (SM



S3.13:.4.3 "OR FF:2 CP68 C
1300
Wi FR.2(SIGHnIi/SU a

VU-  411i. ?T/SEC

VL= FR2(SIGHA)/SL

VL= 9557.Fl /'.C

z3.i3.-1.4a F? FBt

VU= FLI (Sl GTA)/ SU

VU= 8223. FT/SEC

VL= FBI (SI GVA) / SL

VL" 19113. FT/ SEC
NO OVERLAP OCCUI$S BETWEEN THE BELLOWS HOSE FLOW AND THE
VORTEX SHEDDING RANGE THEREFORE NO ADDITIONAL. ANALYSIS
IS REQUIRED ON HOSE ASSEMBLY FOR NDULCED VIBRATION

21. t4 PRE93URE DROP

1.i4,1  LOSS. (Fr. CTIrE+ iACTO ( i
LOSS .000E+00 PSI/'FT



24,

24.0.1

24.0.2

24.0.3

24.0.4

24.0.5

MBC JO: NO 14727 CR683
PAGE 131

RE'ERENCES

V" &OIK-626892

VEfT. HOSE 47W 450-1001/1002 (PEN. NO. X-39b-1/-0)
METAL BELLOAS CORP DRAW NG 77752.

ASITE BC1LER AND PRESSURE VESSEL CODE, SECTI ON 1

SU;SECTIOU NC CLASS 2 COMPONENTS

STtiNDARDS UF 1HE EXPANSION JOINT MANUFACTURFK'

ASSOCI ATI ON (EIJMA) FOURTH EDI TI ON

ASSESSMENT OF FLEXIBLF LINE FOR FLOW | NDUCED

VI'" RATION - GEORGE C. MARSHAL SPACE FLI GHT CEi TER
REt PORT NUMBER 20MD2540.

(



S4.

DSFO!Gi  COuDITIONS
OF.ARATING PRESSURE
SDFIGN PRFSSURE
OP'F,RATING TEM'PERATUF,;
).>EI'GN TEIPERATURE
ROOI TEMPERATURE PROOF PRESSURE
JU'ST PRESSURE
FLOW RATE, NITROGEN
LI NE SI ZE
MOT1 ONS

THERVAL OFFSET, DT

CYCLE LIFE

VI BRATI ON OFFSET DV
ALLOMBLE LOADS

FORCE

MOVENT

3
150
100
150
225
600

0.8

0. 495
10000
0.520

PSI f
fSIG
F
F
-PSI G
PSI G
0 L3/ SEC
I NCHES

I NCHES
CYCLES

I NCHES AT

N A LBS

N/A

I N-LPS

CP683
PAGO 1

15

HZ



24 .2-

24.2.1

24.3

24. 3.1

24.3.2

24.3.3

HOSE DATA
BPTIC TUBE, CD
VCTS1DE DI A, 0)
STDICE DIA, D
MEAN MA, DP
THICKNESS, T
SFPAN, W
PITCH Q

LENGTH, L

NO OF CONVOLUTIONS,

-. RFGORANCE CONS.

0.71:;

i.-040

0.73";
0. 897
0.016
0.152
0.125

18.125

145

TP= T(D)EXP. 3/ (DP) EXP. 5

TP= 0.015
SQ/2W 0.41

Q/2.2(DP(TP))EXP.5=

FROM FI GURE 38.

CP= 0.71

F,:OH FI GURE 39,

CF= i.652

0.49

FIMA STANDARDS

EJMA STANDAr DS

F,.0- FIGURE 40, EJMA ST, , NDARD'

a,, .59

[1JChES
1HIIES
INCHES
I NCHES
I NCHES
I NCHES
I NCHES
I NCHES

" MATERI AL THI NNI NG)

CR683
PAGE 133 ¢



(24.4

S%41

24. 4.2

24.4.3

SN3=

PERFORMANCE EQUATI ONS CR683
PAGE 134
. LLOWS TAINGENT CIrCUMFERENTIAL PREStIRFL SYTRESS
S(i- (t)d EB>)2 c(tie)>-N (T (Eb)
S =5 353 P

SC(D  ALLOWABLEL- i:i;;500 PS

BELLOWNS Cl RCUMFERENTI AL HEMBRANE PRESSURE STRESS
3S2= (P) (BP)/2N(TF) (. 57i +2W 0)
SS2= 1518 PS|

CODE ALLOWABLE= 18550 PSI

BELLOAS MERI DI ONAL PRESSURE STRESS
S3= (P)(W/2N(TP)
783 PSI

EELLOWS MERIDIONAL PRESSURF iENDINC STRE5
S4= (P)(CP)(W/TP)EXP2/2N

S4 3852 PSI



t(

4<

EUJIVALENT AXIAL iiOTION DUE- TO OFFSET CR683 @ﬁ

PAGE 135
ET= 3DP(DT)/i."L) (THERFIAL)
ET- 0.,000015 1~HES
EOBE=31ZP( DOBE) / H( L) ( SEI SM C OBEE C
EOBE= 0. 0006950 | NCHES
ESSE. 3DP(DSSE)/N(L) (SEISMIC -SSE)
ESSE= 0. 0010435 | NCHES
Ev= 3DP(DV)/N(L) (VI BRATI ON)
EV= 0.0005268 | NCHES
BELLOWS MER DI ONI AL MEMBRANE DEFLECTI ON STRESS
S5-  EB( TP) EXP2( ET) / 2( W EXP3( CF) ( THERf | AL)
S5= 295 PSI
S5= EB( TP) EXP2( EOBE)/ 2( WEXi ;' 3. CFr  (IELSMIC-OBE)
S5= '40 PRI
S EB( TP) EXP2( ESSE) / 2( W EXP3(CF)  (SEISHIC-SSE)'
S5= 613 PSI
SS= EB(TP)EXP2(EV)/2(W)EXP3(CF) (VI BRATI ON)
S5 309 PS|
BELLOWS MERI DI ONAL DEFLECTI ON STHESS
S6- 5EB( TP) ( ET) / 3( W EXP2( CD) ( THERVAL)
536 9898 PSI
S66 5EL( TP) ( EOBE) / 3( W EXP2( Ci) (;iiSHI1C-OBU) 4
S6" 13718 PS| £
$364 EB(TP)(ES3../3 )EXP2 (0 WBCrZ«IC-ISE) 'C
Séa 20597 FSI
Sea  5EB(TP) (EV)/ 3(W VXP2(Cd i) (VIb<; TJON) (

S36 103Y8 PSI



24.

9

3. —=2.

XTAL CYCLIC; STRES$ CR603

i E
ST = ( S#M4<5+S .) . (THERJAL - PAGE 136

SF  i6B3t Fil
ST .7($43+4). (S5+S6) ESEIMIC-aC  )YBC
71 18773 PS|
ST - .7(S3+X4)+(S5+S6) (SEISMIC-SSE)**
ST' 258347 PS
ST - .7(33+S4) +(S5+S6) (VI BRATI ON)
ST 1i5355 PS
= MODI FI ED FIMA FATI GUE ANALYSIS BASED 0 CYCLI N3 PRESSURE.

**  EBEJMA FATIGUE ANALYSIS BASED ON CONSTAN1 PRESSURE.

CALCULATED LI FE

NC= (' C) (TF)/(ST-B))EXr, .4

NC MORE THAN .0EXP 8 CYCLES (THERMAL)
REQUIRED LIFE= 1i0000 LO.YLES

NCO= MORE THA' i.OEXP . CYYLES (SLrPFIC O~.r t
hEQUIRED LIFE-  .i50:C..5.

NCC MU4ORE THAN i.OEXP 8 fCCLES
t OM-E LI'BED i tCL.

NC MHORE THAN i.OEXP 8 CYCLES (VIMRATIUN)



A, f ARALYS 1S CP683

PAGE 1@
S1JI:E hA, D .Ci2<0 |;14CHE.
t;;-iDIFR OF IIRES ' rAERIIDL.. i.: S
.iIFUER OF BUNDLES, V= 16

"NGLF FROM HCOSE AIXIS, X=43 I|:EGr;CES

JEIGHT PER FOOT, BW 0.162 LBS

24.i0.i ND LOAD rUE TO PRESSURE
rF . 7854( DP) EXP2(P)

F 972.79 1LBS

24.102. ?RAI D AREA, TOTAL

i

. 7B54( D) EXP2(N) ( B)

i

0.033 SQ INCHES
a4.0c,'3  "*RAID STFES*

Sr-- F/ ACGSX

(ST. 3894 PS|

: .LOM LE SI'6ESSE: 1 1855 F,.
24.11 "FRIN~  RATES

L4.,. 1 ;".XIAL SPRINO RAIE
i- .27(NP) (E )(D') TF)EXI3/'iCF) (W EXP3

( KAf 178.27 LB/IN

S'2:"  (FFrSET SPRING RATE
KUm i.S(DP)EXP2(KA)(Fi)/(L>)E'AP
KOu- 1i76 1./IN
t( : -i ERVAL DEFLECTI ON rCIU:ES
F (  0.87 LT)
F.. 0.87 LB

ti.*<MILLOI~f~  ** K Ir,;



4 1i2-

04.2.2

14. "

4 4-42.4

14.12.5

EFLECTIOi  ItOMENTS
- (F.(L)=<F2)/2
21.75 IN-Lr
MAXIMUM HALLOWBLE

ATURAL FREQUENCIES

IEIGHT OF HOSE

1.4 TN--.

i= ((OD-L)N+.57(.L))3, 1416JX. T) (. 3)

;1= 0.607 LBS

itE7HT OF FLUID

.12 . 7851( DP) EXP2(L) (. 000628)

12= . 704E-02 LBS

4RI3HT OF BRAIb

§3= (BX)(L)/i2

3= 0.254 LBS

0*TAL WEI GHT

L- Wi+U2+W3

t

E-

fn

=" 0.87 LBS

XIAL VIBRATION (PARALLEL
F 9. GL( KA/ W EXP. 5( F3)

211.2 HZ

9.6(KA/W)EXP.: (F3)

F- 422. 4 HZ

I
f
F

229. 2( KA/ W EXr P. ' ( F3)
633.4 HZ
38.6(KA/U)EXP.(F3)

844.8 Hz

T3 AXT3S

(F1R-1 fiOIE)

(SECGii 1iOBi )

(THRT M E)

(FOUKIH MODE )

CP683
PAGE (1



.24.d

2413.1. 1

M 3.03)

I~~~

LATERAL VJI:AT | OH
(r, M-T i"- C-)
26.1 H7

71.7- H7
F= 133(rF/L) MV WEXF . Kuvl
F-  140.2 HZ
F= 221(DP/L) (KA/ W) EXP' . 5( KVL) (FOURIH >C2
Fu 233.0 HZ

FLOW | NDUCED VI BRATI ON4
FLOW VELOCI TY

SYSTEM FLOW
Q" FR O I.tc/CUFT/ 60 SEC/ ML14
0-0. 000 CUFT/ SEC

FLOW i KEA

A-. 0.0021 $(iFT

rLow V.ELGCITY

v=f  0.00 F7'/SEC
MLETAL HAS$

HMv . 0000063 LD- ( SEC) EXP2/ ( f1 UEXP4

LYl D. NiA~l

4F-m .161C- 07 L3-(f'EC)EYP' "/ (ZH) 9XP4

iLu.O(r.Y -0 4)G2/P)EP

CFtsa'.
PACGE .139



~4i .

X4.1"2

(413.

34.i~3.

L4, "

*

1.

2

~LGWY' SPRENU U~

' 1y PAR

Ji

-LINTALZPR HV

R~ATE

‘E=.  51697.04 LV~IN

-REQUIENCY  RANGE

(FLLX HO-~SE)

isiPHS LON~GITUDINAL

RP2010~. 8 HZ'

Arr-FHA.SE  LONGITU'DINAL.

'k2.- J9860.75 HZz

"IRZTT BENDI NG MXD~E

4- 711 .

~21 . 5HZ

OirTLX SHEDI NO VELCCI TY

~TC!: (LAtHDA).m

F: 'RMGU4

V,"

k-

4147.

;1 (TI

0.125 W;E. 7

FT.--EL

*
%

CP6i S3
PAO",14



°r

©-~083
(" VUHFR2(.106a. )/L'S

SWU=  4111. FT/SE.C

Vi- 5S_ .Fl/sCL,
i4. 3 4 r.REBi
' VU= F bl (SIGM)/SU
VUw 8223. FT/SEC
VL= FBI (Sl GBA)/ SL
VL- 19113. FT/SEC
r0O OVERLAP OCCURS BETVEEN THE BELLOWS HOSE FLOW AND THE
VORTEX SHEDDI NG RANGE THEREFORE NO ADDI TI ONAL ANALYSI S

I'S REQUIRED ON HOSE ASSEMBLY FOR | NDUCED VI BRATI ON

J 14 FERESSURE DROP

14.!SS * 0( CTIO F;TOKIL.)(DENSIY):V)LXV2/2K(i)
| SS= .000E+00 PSTI/FT

)

|
5

.
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25 3. 1. DUE To eASRTIA
B4 (d . / +A t 10 )

- (146 A 34 A" 10)

= 396 i.8

( F0 roa. 4 iem,Ei)s
**w) ('t4 dwa *)

= .36 4.8.
¢ HBme (C*8)t. ) =3B
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o ENGINLER T & 1
rii BAdkss coxroamTioNn | F. -t LR EP3 PN 7782
17 RAPT STREET OATEL CUSTOen PAGE OF
CHATSWORTH, CALIDAMA 93311 G-\ |- o - VA )2

6. 0.3. Cycleg LiFE (Ac“o;ur + 5;5)
'ST =.7(53 + SO+ (SgtSg)AccionT+(Se-t5)ssE

=7( 795 + 5852 )+ (88 +2842) ¢ (jog #3512)

=195 Py
3.4
M‘ - 1186 0,000
St -54Qo00

Tince 84,000 > S
’\,c = INFIMNITE Cpells

SPECIF \CATIOoN ALLOWABLE = $0o0 Qrelés

Dt si16w~n 18 AoéauaATE
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MOTS : Xii op9Jg~rsop4, mabfdpvar ra DEffvCt a5
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= .004 N
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