
WH
r

Voi-Shan Mfg. Cornpany
8463 Higuera Street

L Culver City, California

TEST REPORT REpoRT ruo. 6857

OUR JOB NO. 5389

YOUR P. O.

15 Page Report

OAIE March 31, L959

_e
B O R AT O R IE s

I28 MARYLANO STREET ' P. O. BOX 195 . EL SEGUNOO. CALIFOBNIA
PHoNE' EASToATE 2.I763

OREooN 6.420t-l

J

REPEATED ASSEMBLY, IMPULSE
AND VIBRATION IMPULSE TESTS

ON
VOI.SHAN MFG. COfuTPANY

FLARFD AND T'LARELESS CONNECTOFS
LlZt SIZE

u- r^a6;.<i^n.Y.ir.r Feb. 12, 1t50

TEST WIT

H rSIATE Of CAIIFORMA
COUNTY OF tOS ANGETES

John R. erring TEST BY

dcposer, and says: Thct
and carefully conducted
lll respeclr-,.

and i3 to

or-Mar

Angeles, of CaIifornia.

and

of

l

TNNTDATT

ls.



ru&$NU

REPORT

PAGE

ORATORIE
128 MARYLAND ST. EL SEGI,JNDO, CALIF'

T ITLL PAGI

TABLL OF' CONTINTS

i , O RtF'LRINC[5

2.Q PURPOSI

5"0 SUMMARY

4.0 DESCR I PT I ON OF TIST SPIC IMIN

5.0 TTST RTQU IRTMINTS

6.0 TIST CONDITIONS AND TIST EQUIPMTNT

7 "A TIST PRQCTDTJRE AND RTSULTS

B.O CONCLUS ION

TABLT NUMBIR 1

TABL[ NUMBTR 2

r IGURT NUMBTR 1

F IGURI NUMBIR 2

PHOTOGRAPH NUMBIR 1

PHOTOGRAPH NUMBTR 2

PHOTOGRAPH NUMBER 3

Plor
NuMsen

1

,L

2
.J

A.f

tr

6

I

10

11

1a

15

14

l5

{

TABtI OT CCNTINTS

Z



BORATORI
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1.0 RIFIRENCTS

1.1

2

1.3

1.4

1 .5

1 .6

Mr r- t rARY Sprc I F rcAT roNttFlrrrNGS, FuInELESS,
24 Apntr- 1956.

Vor-Snaru MlruuFAcruRrNe CoUPANY
8DD, TtrLE: ttUNlolr AsseMBLY

Vo l-Sireru MlnuFAcruR tNo CoMPANY
8DD, TrrLE: ttUr'rroru AssEMELY

Vot-Snlru MaNuFAcruR tNe CoMPANY
8DD, TIrLE: ttUNloN AssrMBLy

Vot-SHlt.t MlnuFAcruR lNe CoMPANy
BDD, TrrLE: t'UNtoru AssEMBLy

Vo t-SnnN MexuFAcruR lNo CoMPANY
3?1 86 .

MIL-F-182804 (aSC), rr rLE:
Fuuto CoNNEcrroNtt, DATED

REPORT

roo, *o. 3

Dnnw r no No. VSF-2000-
Fr-rnELEsstt.

Dnew r ruo No. VSF-2001 -
Fr-AREDrr.

Dnaw r ruo No. VSf-2002-
But-xHEAD, Ft-ARE LEssrr .

I

wfl,v S

1

Dnrw rro
Bur-THEAD

PuncHASE

No. VSr-2003-
FlrnEotr.

DA

2.1

?

5.0

Z

Onorn NUMBER

PURPOSE

Tne puRposE oF THts REpoRT ts ro pREsENT THE METHoDs
USED ANP THE RESULTS oBTAINED DURING Tne QuALITIcA-
T t oN Te sr Pnoe Reu ro urH lcn 20 Un r ou AssrMBL tEs, Fleneo;
2O Ur loN AsseMBL I ES, Fr-lnELEss: 12 Uu r oH AssEMBL !ES
Buur<HEAD, Fr-lneo; AND 1Z Un toN AssEMtsL tEs. Bur-KHEAD,
FueRELEss, wERE suBJEcrED.

Rere RENcE i.1 vlAS usED AS THE GovERNtNG spEctFtcATtoN
OURING THIS TEST PROGRAM.

SUMMARY

Tweurv (zq) Ururoru
Ururol.r ASSEMBLTES,

AssEMBLrEs, Fr-eneo; T\{ENTY (20)
FuenELESS; rv/ELvE (12) UNror.r.

1

Asse MBL tEs, FIanELESS, Bur-xHEAD; ANo 12 Ulr toru
AsseMBL tEs, Fleneo, Bur-xHEAD, t.lERE suBJEcrED To
THE QururFrcATloN Trsr AS ourLrNED lN PlRlcRApH
5,0 B-ELot.l.

Txe spEcrMENs coNFoRMED To rHE REeUTREMENTS or rHE
spEclFlcATroN ExcEpr AS NorED rN Teaues 1 rnD 2,
"SuMMARy oF VtanATtoN - lupulse RrsuLTstt.

4.0 ptscRlPTtoN or TEST SPECtMEN

THe Uu toN AsSEMBL lEs, Fr-ARED, suBM lrrED
LABORATORY FOR TESTING CONSISTED OF ONE
ONE (1) couPLrNGr oNE (1) tNsERT, AND TtrO 2)
sLEEvEs. THe uNtr rs A LTGHT-uEtGHT ASSEMBLy To

4.1
(1

TH IS
NUT,

T o

I\-
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4.0 pLSCR IpJlqN -or rgsr sp[clMtN (coNr r ruuro)

SE. U5[D IN
t,luTSr AND T

Asse UBL r Is,
NU'r, 0NE (1

FL
VJO

r
I

ACE oF Ar,l AN815 uNtoN, r\,/o (Z) ANBlB(a) ANe19 srEEvEs. Tue UNroru
LARELEssi coNsrsrEo or oNE (1)
couPL I NGr AND oi',rr (1 ) r NSERT,)

4.7,

4t.J

5.0

5.1

s.1.i
5.1 .2

s.1.2.1

v,,H tcH ARE usED u, trl"r rr-rI sTANDARD MS-Z19ZZ
sLEEvEs. THts AssrFrBLy ts A LrGtiT-trEtGHT
RepLAcEMENT FoR AN MS*219CI? UuroN AND rvlo
(z) MS-Z1921 NUrs. (SrE PnoroGRApH NuMern s).

Tne MANUFAcTURER ts: Vot-SHaN MeruuFAcruRtNc Co.
8463 HisurRr Srneer
CuuvrR Ctry, CeLttroRNrA

TnE uN r rs suBM trrED FoR rEST I NG wERE 2024T6
ALUMfNUM FoR 1/2-tNcn O.D. .065 wALL ALUMTNUM
TUETNc pEn MIL-T-7081 . Tnr Urutor-r AssEMBLtEs
I,' I LL BE RETERRED TO HEREA'FTER AS THE TEST
SPEC I MEN.

TEST RLQUTRIMINTS

THr NorED NUMBER or uNlrs
TESTS AS OUTLINED IN THE

f xlpu NAT loN oF Fnooucr

REpeATED ASSEMBtY

Mt N t tlur',r T l cHTEN r NG

Aiu Uru r rs

Rer, 1.1, Panr.4.3.3.1

W ILL BE

SEQUENCE
SUBJECTED TO

BELOW:

5.1.i.? Mnxruuu TIGHTENtNG

5.1.?.3 OvenrtGHrENEo Tonque

5.1.3 lprpulse Tesr I TLAREE,
Rsr. 1.1,

17. FLARED, BULKHEAD
12 TLARELEss, BULKHEAD
Rrr. 1.1 , Prna. 4.3.3.5

4 rtAREE,
Rrr. 1.1,

4 FLARED,
Rer. 1,1,

4 rr-ARED,
Rer. 1"1,

4 ruARELEqs
Prnr . 4 .3.5 .1 .1

4 rtARELEss
Prne . 4.3.3.1 ,Z

4 TtARELESS
Penr " 4.3.5.1.3

8 FLARELESs
Penr . 4.3.3.2

l

5.1.4 VrenArroN-lMruLsE Trsr
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GAUGE, ASHcRoFT Geuce CoMpANy, O
rULL SCALE ACCURACY.
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6.0

6.l

o"L

6.2.1

6.2.4

6.2.5

o.c"b

6.2.7

6.2.8

6. Z,g

6.2.10

o.4. I I

6.?,12

EL SEGUNDO. CALIF

TEST CONp lT |.ONS AND TEST EQU tPMENT

A.n,tatErur Coruotrtorus: Ur'tLEss orHERWlsE spEctFlED HEREtN,
ALL TESTS REQU IRED BY TH IS SPEC IF ICAT ION WERE PE.RFORMED
AT ATMospHERlc pRESSURE oF 760+15 MTLLTMETERS oF
MERcuRyr A TEMpERATURE oF 7O*2AoF, AND A RELATtvE
HUMrDrry oF AppRoxlMATELy 5O%. WnenE TESTS t/ERE
PERFORMED WITH ATMOSPHERIC CONDITIONS SUBSTANTIALLY
D I FFERENT rROM THEsE SpEC I F I ED VALUES, pR0pER .ALLOtJ-
ANCESFOR CHANGES IN INSTRUMENT READINGS I./ERE MADE
TO COMPENSATE FOR THE DEVIATIONS TROM THE SPECIFIED
COND IT IONS.

NSTRU M E N TA TI AND fou t pMENTU

Heruo PUMP, Brecr Hewx, O IOrOOO Ps I G.

PnessuRE puMp, SeRAGUE fNo t r.rEER I NG, O 5OrOO0 PS I G.

PnessuRE GAUGE, AsHcRoFT Gnuce CoMpANy,
tO,Sy'o or FULL SCALE AccURAcY.

1OrO0O PSIG,

PnessuRE GAUGE, AsncRoFT Gluce CoMpANy, O - 2OTOOO pstG,
tA.Sy', or FULL ScALE AccURAcY.

TneNSDUcER, SrerHAM, 0 - 1Or0O0 Fs ro.

0sc rLLoscoPE, Te r<rRoN tx.

Puup, HyDRAULIc, Derutsotr, 10 opM cApAcITy.

TturR, wlrH cycLE couNTER, WvLe LIBoRAToRtES.

TonquE \dRENcH, Suep-Oru Toor- Col,tpANy.

VtsnATroN FtxruRE, Wvlr LeoonAToRlES.

PnessuRE
+O.Sfi or

THenMocouPLE
126W2, RANGE
rJSrNc Coppe n

BR tDGE, MttttrtEApot- ts-HoN Ey\,/ELL,
-1OO ro +2lqof, sysTEM AccuRAcy
CoNsTANTAN THrnMocouPLE.



SPEC I MENS tq,ERE SUBJ ECTED
RTpeATED ASSeMBLY Tesrs:
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1[ST PRQCIDURI_AND RTSULTS

E"xtttrNATloN oF PRooucr

Tnr rEST spEclMENs wERE EXAMTNED AND THE roLLot.tlNG
NorED: TnE I ND I v I DUAL v'tE I GHT ulAS APPR0x I MATELY
oNE (1 ) ouNcE; THE woRKMANsH rp AND cLEANL I NEss llERE
SAT I SFACTORY.

REpeATTD As STMBLY Jrsr

TwervE (12) FLARED AND TWELVE (12) TLARELESS

128 MARYLAND ST

7 "0
'7 

"1

/"t.t

'JO

7 .2.1

7 .2,2

7 .2.3

Foun ( 4) FLARED AND FOUR (4) FLARELEss sPEcTMENS
wERE TTGHTENEo 15 succEssrvE TrMES usrNG THE MtNt-
MUM T I GHTEN I NG VALUES OF ONE-S I XTH TURN PAST THE
po r NT oF sHARp roReuE R I sE. EacH T I GHTEN I NG 0PERA!
TION INCLUDED A COMPLETE REMOVAL OF THE TUBE FROM

THE rlrrlNG BoDy. ArrER EAcH THTRD TTGHTENTNG
OPERAT I ON, THE F I TT I NG ASSEMBLY WAS SUBJ ECTED TO

A rLurD pREssuRE oF 6000 psrc, r,lHrcH t^lAS HELD FoR
FrvE (5) MTNUTES. ArrrR THE rrFrEENrH TtGHTENTNG
OPERATION.T THE SPECIMENS TdERE PRESSURIZED TO

12rOOO psrG. TnsnE brAS ru'o slGN oF LEAKAGE oR
PERMANENT DETORMAT I ON NOR AT ANY T I ME DUR I NG THE
T IGHTEN tNG OPERAT I ONS }JERE THE ,ASSEMBL IES D ITF I-
CULT TO ASSEMBLE OR O I SASSEMBLE.

Foun ( 4) TLARED AND rouR ( 4) FLARELESs sPEc I MENs
rnrERE SUBJEcTED TO THE SAME REPEATED ASSEMBLY TgST
A5 OUTL I NED ABOVE, EXCEPT THAI THE T I GHTEN I NG

VALUE IIAS THE MAX I MUM T IGHTEN ING VALUE, OR ONE'
TH I RD TURN PAST THE PO I NT OF SHARP TORQUE R I SE.
DuR tttc AND AFTER THE TEST, No LEAKAGE oR BLol^r-oFr
oF F I TT I NG AssEMBL I Es t,lAs NorED. Ar N0 T I ME

DURING THE F'IFTEEN TIGHTENING OPERATIONS WERE THE
ASSEMBL I E5 D I FF I CULT TO ASSEMBLE OR D I SASSEMBLE.

Foun (4) FLARED AND rouR (4) FLARELEss sPEc tMENs
v/ERE suBJ EcrED To rHE RepeATED AsseMBLY Tesr AS

OUTLINED AtsOVE, EXCEPT THAT THE SPECIMENS WERE

ToReuED To 44A rNcH pouNDs. DuRtNc AND AFTER THE
TESTT NO PERMANENT DETORMATION OR LEAKAGE T/45
NOTED.

\

i



12A MARYLAND ST

7.0
'7DL

7.3

7 .s.1

I .1

Foun
FOUR
TORQUE, FOUR
M IN IMUM T IGHT
T IGHTENED TO

200,000 IMPuL
OT A RISE FRO
4r500 PSr AND

rOR APPROXIMA
BACK TO THE Z

OF THE CYCLE.
RArE oF 5515
IMPULSE CYCLE
FOLLOU/ED BY A

To 10 PSt srA
TO THIS COLD-
IMPULSf CYCLE
THE IMPULSE C

-65of, THE F I

To 6,000 PSt
ING THE IMPUL
TEST, A SLIGH
rr,/o (z) oF TH

T IGHTENED TO

GRAPH NuMaEn
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TEST P [,DUR[ AND TSULTS (coNr t Nuro )

DunIuc THE FIRST TIGHTENING TO MINIMUM TORQUET THE

TENDENCY FOR THE TUBE TO TURN DURING ASSE'MBL.Y'

WAS MEASURED AND THE RESTRAINING FORCES FOR

THE FoUR EACH FlnnELEss ANo Fr-ARED Tuaf ASsfuBL lEs
}/ERE AS FOLLOWS:

FlanELESs Tuar AsseuBLtES:
FlRReo Tuer AssrMBL I Es: 22

15, 5,
, 28, 3"2

15 AND 2 tucn
AND 32 INCH

POUNDS
POUNDS

A.t

c
)
)

FLARED SPECIMENS, TIGHTENED TO MINIMUM TIGHT,
FLARED SPECIMENS, TIGHTENED TO OVERTIGHT

(4) FLARELESS.spEcIMENS, TTGHTENED To

, AND FouR (4) FLARELEss sPEclMENs,
OVERTIGHT TORQUE !JERE SUBJECTED TO

sE cycLEs. Att IMPULSE cYcLE coNslsrED
U ZENO PSI TO A SURGE PRESSURE BET}.'EEN
4r7OO PSI; rHEN DRoPPINc ro 5r0OO PSI

TELY ONE'HALF THE CYCLE, THEN DROPPING
ERO P5I PRESSURE FOR THE REMAINDER

THs cYcLEs wERE coNDUcrED AT A

cycLES PER MtNUTE. Tnr FIRSr lT5rOOO
5 I./ERE CONDUCTED AT ROOM TEMPERATUR .I

soAK AT -65'F AT A PRESsuRE oF Tvto \Z)
T r c pREssuRE FoR ?4 HouRS. SuasIQUENT
soAK PERloD, THE REMAINING 25r000
5 WERE RUN AT.65OF. BETONE AND ATTER

YC LES AT ROOM TEMPERATURE ANO AT

TTING ASSEMtsLIES WERE PRESSURIZED
AND HELD FoR rlvE (s) MlNurEs. Dun-
SE TEST AND THE SUBSEQUENT PRESSURE

T LEAKAGe ( seerece ) !rAS NorED FRoM

IE FLARED SPEC I MENS THAT HAD BEEN

MINtMUM TlcHr ToRQUE. (Sre PHoro-
t ion Lor.t TEMFERATuRE TEsr serur.)

7 4

VtenRrtoN I MPULSE Trsr

TwErve (12) FLARED, BULKHEAD sPEc IMENs AND T,,ELvE

(iil tru*t.rtu, BULKHEAD sPEclMENs \^/ERE INSTALLED

lN A vlBRATloN FlxruRE AS sHov'N lN PnoToGRAPH

NuMsrR 2 AND suBJEcTED To rHE FoLLorlllNe Vtane-
i,o* lptpulse Trsr. THE cENTER sPEcIMEN vlAS RIGIDLY

MOUNTED IN THE CROSS BAR' WHILE THE TAIL STOCK END

WA5 FREE TO MOVE IN AND OUT SO AS TO PRODUCE CANTI-

LEVER BENDING IN THE TUBING'

,,1

l

L
LA

lupulsr TEsr
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T[sr pRocLDuRr AND BEgULfs (corurrNueo)
a, 3

[-lstttG THE f:oRMULA: D = Z-fi- AS GtvtN lN RrreRENcE 1.1,
ABovE, AN oRtGtNAL stNGLE''DtspLACEMENT or 0.565 tNcH
i^lAs usED* SuBsteuENT To cHANGtNG To TAtL-srocK
F'ITTINGS A5 NOTEO BELOW AND THEREBY CHANGING THE
t.fFEcrtvt BENDING LENGTT{ OF IHE TUBE, THtS DISpLACE-
MEr{f t^lAS REDUCED To 0.558 lNcH. Tue spEctMENS ultRE
VIBRATED BY DISPLACING FROM ZERO THROUGH THIS NOTED
AMpL I TUDE AND BAcK To zIRo AT THE RATE oF I ZSOtSO
cycrES pER MtNuTE. A roTAL oF IOTOOOrOOO vlBRATtoN
cycLES wERf, RUilr oN THe spEcrMENS. (roR RESuLTS oF
THt$ TEST, sEE TasLes lrluuaen 1 emo Z). SruuLTANEous
wITH THE VIBRATION, THE SPECIMENS WERE IMPULSED AS
DIscRlBED lN PnRacRApn 7"3 oF THts REpoRT.

Txe rEsr sptctMEN TUBING wAS oRtctNALLy FlrrED \,/trH
AN-B1B NUTS AND AN-81 I srEEvES oN THE TA I L-srocK
END. Due ro FREeuENT cRAcK I NG AT THE BASE oF THE
FLARE, THts ARRANGEMENT \./As cHANGED ro MS-21921
NUTs AND MS-21922 SLEEvES Ar rHE END oF 2r9g7,OOO
cycLES. Fon ctLcuLATtoNS oF DEFLEcrtoN, sEE
FrcuRrs I AND Z,

CONCLUS I ON

Twrurv coNNEcroRS, FLARED, ZO coNNEcroRS, TLARELESS,
1Z coNNEcroRS, TLARED, BULKHEAD, AND 12 coNNEcroRS,
FLARELESS, BULKHEAD, WERE SUBJECTED TO THE
Quar-rFrcATroN Tesrs As ourLtNED tN MrrtrARy SpEcrrr-
cArroH. MIL-F-1B28OA AND Vor-SHaru MeruuFAcruR tNG
Couperuv PUncHASE Onoen NuMBER 32786. TnE FtTTtNGs
coNFoRMED To rHE spEctFtcATtoN REeutREMENTs. Fon
RESULTS oF THE VlanATloru lupuLsE TEsrs, sEE TegLes
I eruo 2.

B

i2ri tIARYLAN D ST

NA/.9', I

l.n.(,

8.0

8.1

t
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TABLT NUMBER 1

Resulrs oF VranATroN - lupulse TEsr

Vo r -SHnn MauuFAcruR r Nc CoMPANY

FllnELEss Tuae CouruEcroRS

PAGE

De scR tPT roN
oF Fnrlunr

Tuarruo cRAcKED rNsrDe MS SreEve

Tuaruo cRAcKEo lNstDE MS. Sueeve

12A MARYLAND ST EL SEGUNDO. CALIF

L

SEn ral
Nu14arn

s4

5?

b+

63

53

58

55

46

57

50

56

4Z

5 r733rOOO

i 0ro0orooo
3 r4?g rOOO

1 OrOO0r000

1Or00or0oo
l OrOO0rOO0

5r051 ,OO0'r+

7, 696 , O0O

5 ,607 , OO0

l0roo0rooo
l0roo0rooo
5, 2g5 r 0OO

Tuatne
Tus u,rc

Tus rHs

CRACKEO

CRACKED

CRACKED

rNsrDE MS Sleevg
rNsrDe MS Sleevr
rNsroe MS Sle evE

Tlarruc cRAcKED lNstDr MS SlrevE

AvEnnce NuMeen oF Cvcr-ss pER Sprc tuau 7 ,730 r750

XTTI I5 sPECIMEN WAS LEFT IN THE VIBRATION T.IXTUBE UNTIL THE TUBING

BROKE COMpLETELY lN THE AREA OF THE ttBlTErr OF THE SLEEvE.

Nuuaen oF
Cvcurs Couplereo
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TABLI NUMBIR Z

Rrsulrs o rV BR A T ION lupulse TEsr

Srn rnl
NuMegn

4q

49

61

6Z
qo

41

47

51

.l 5

60

4B

44

Vor-Snnru MaruuFAcruR tNc CoMpANY

FllReo Tuse ConruEcroRS

Nuuarn oF
Cvct-Es Cor'TpLETED

I,126rOOO
B ,352, OOO

1 ,251 ,0OO

3,915r0OO

2 ,3B5 r 0OO

z ,o34,000
z ,84 4, OOO

3,384, OOO

1 rBB1 r0OO

4r556r0OO

4 , 5OO, OOO

I ,566, OOO

DescRlPTroN
oF Fnrlunr

Cnecx

Cnacx

Cnacx

Cnlcx
Cnecr
Cnacx

Cnacx

CRecr

Cnecx

Cnecr

Cnecx

Cnacx

BASE

BASE

BASE

BASE

BASE

BASE

BAS E

BASE

BASE

BASE

BASE

BASE

FLARE

FLARE

rLARE

FLARE

FLARE

rLARE

FLARE

FLARE

FLARE

FLARE

FLARE

FLARE

AT

AT

AI

AT

AT

AT

AT

AT

AT

AT

AT

AT

OF

OF

0r
OF

OF

or
OF

OF

OF

or
OF

OF

Avgnloe NuMeen oF Cycr-Es pER Spectver.r 3 ,B14 r 5OO
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SET.UP I1

32,00 CENTERS

Report N
Pogo No,

786o. 6
il

L B

BOTH SIDES

VOI-SHAN C
TO BE TESTED

EXPOSED TI..tsING
BOTH SIDES

'lN'rvru FrTIN
AND PIVOT ATTACHMENT

L

D
2

!!D

WL
5

Z

. Uf (zr + aB)
6tr

woSr
LC

D2t_t:

3ET

J-
c

7
aa

DD
2

D Tube Deflection

slLz (21 + 38)
LC6E I

r sL (zL+s)
6EC

2

D Totsl Deflection Required on Vibrotlon Teot Mochlnc
2

'-: Bendlng $trest

::: 12.ffi7 -lnch

= 3.037-lnch

s 10,000,i)00

13,300 pi
13,300( 12.25n

124.514+9. lll)
S

L

B

E

D
2 66xl0 x .2S

),2 = "367 inches
:-:-

C = Tube Dio. E! .250 -inch
7

Submitte? by Vol-5hon Monufocturing ComPqny

r- -'

L

i

a

I



f;jffis8g"ryWELL*2
Repor* No,6867
Foge No. lA

l

I
L

Fjs
s0YH S*nrs

vfr **5 h{Ard f, (}tiPLlr'J s
YO HT ?frSTHS

CXTCISE* TTBING
BOTH SIDT5

oMs"TYpE 
FffTlN6s

AND PMOT ATTACHMfih$T

-lri
2

D
FL3

3EI

wt2

o [-tI
Da-

$r

(21 + 38) Dz

{2t + 3s1

l-c
/uI

3B)+2L
a

t
SL

6Ee

wLe

r
\{* SI.WL

! !!- I
.L

I
STL

rl
4

ra

LC6HI

D Tuba Daflaction

2
Totsl Daflectlon Roqulred on Wbratlon Te*i Mochlne

= Bending Stress * l3r$0 pol

= I l, l24*inch

4. 170-lnch

10,000,000

.250*inch

13,s0 (11. t24) (22,248 + 12.$10)6t
E

L.

n

E

C

D

6 x 106 x,250
D- = .338-incher

L

I
.l
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