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This ta plan desoribes an aparimmet to deeamino the typical coaso and mnergy
ab or u -i of the foam mbuwbl used in tba Sentine radiop%*y davice and
mrpart peckage. The ffoam is VultafWam paut mmer 16-L-708 and 16-L-720, nma~o=Wr

by Galer Let= and Chmma1 Corp. The mtws Invoe dropping a steel bar owo foam maples
and mxmriag thin depth of ouqprmm. Tost will be done at varios .qarnaMu

%LSUBING MW TW•ST fMT

Raqekar P sameain and teat equipmeg ntlcindes:

1. &Wd baroand , idetube
2. Sadhl(=ftwbed
3. 71 mmooupe an II d tlwmocoupla, reder (=M=00aed
4. yPdeu 00 menw oIM& OR ape Menaure
5. M ooed cylinder (1I acacy)
6. Calipe (0. 00 1 inch accuracy)
7. O0s
8. •P•z sorcooler wih dry ico

~ff SPEIKN mRPABA1TON

A total of 12 tert a imms Odate in Table 1) Mar to bemae uuag this test plan md work
ituction WI-AS40. All to tesa spechens am to be coaganed in a A pint tin can. Tag
s foam mixurm am detsmnd in TAb 4 to sbmlat representative wome of the
mode 650 ad model 630 in the % pin c• .

Table 1. Foam Spemems

SetNo. Number of Specimens Fo= am MZ4. Con Top Open or Closd

3 16.-.-708 OpM

2 3 16-L-708 Cloed

3 3 164L-720 Open

4 3 16-L-720 COW
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I. Ideif esch can with its ad aunub and qcimen n•mber I through 3.
2. For Ses 2 and 4, drill a smal hole (about ½ inch daete) in the top of the can lid.
3I Weigh each tin can and record the weight before addfing the Vultafoix. Record the weIght

in attached foam conpressi tst data sheets.
4. Mesasre the volume of, canvwithout tW top on and a canwith the top on. Note:Bndon

prvious observatons the volume of a can without a top on is tpaljy 257 ± 2 mL. Measure
to volume, by filling the cm with wa and masuring the water volume wia the riduated
cylher. Reord the volume for eab can an the ttcd am compressdon test da•a sheets.

Dermine the density ofVWtafoam componits. For each component (16-L-708 and
16-L..1720) perform the following atepa:

a) Weigh the grauated cylinder when empty wad dry.
b) F•il the grdaed cylnder with the component and record the volume in Table 2.
c) WeiSh the cylinder to datermine the weight ofthe component iad record in Table 2.
d aepes tta produe fo th~e other comonent.s

a) Calculate te density ofte t in T" 2

FeamMass iqalred,•

Detwme the mass of mixture used in the Vultfoam, wok instruction (WI-AS40-01) for Model
650 and 680 uing Table 3.

Begun Mainue m r Ted Cm

Determine the man ofinitre to uein the teaset by cop nTablee4.
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I 2.F-Tog Sat 1, mix lafbam comoommit A and B in the v(mte ratio sMe in the WI
a tI 00u 650 or 6T s as approprm. Record the voeka te of wek comu in t date

sboat (okwux 11111 ftam to pisple the Ultw of OcamU which caA be fonamed ai about 3
iwten). Mik the Vukafbaoem puw ud a pistl drill wih a strar for a ig e five

2. plaetstatcaon the sacoasilma othescame. Po rtequdmxtr wigbht(s
tlmntop in Table 4) imto the f t o cad the weitthe d amtdaf &bat

em.ove t an Boum the scale.
3. For ts soft 2and 4place the lid a 0on aned topSthaubberma AlAUto SONrCthe

lid isti60t.

S. Aftrthe foam ba cured, team vtht top cfthecan fm Seft 2 and 4. For Set I mad 3, t
the top of**e foa flush wihth de top of the cmn Record the cmr time in the attached ddat

6. We[gh each ca and record vshme in the afttaced daft da sts.

7. Calculate the effective duedt in the aitached dat dshots.
8. Cut a omay -' off*w p md b oft ca to obtin a level for the drop

tMIL

9. Record e fom heigh of the ts

0. rill asmll int e othe mdeothe test cnsh aImatel, inchdep fr
the disriecupi

TUET INSTR TOS

Test P"vuud:

I. Voti al1 mmesarg md te eqpmmu is in calibradom
2. Fabricate oxf nmm upecimeue a de"Cri above.

3. bmt do thmomouple into the foam n thmd e cin er ofthe ca.
4. Place om of ch type of pecimm In aov d to a teampratue of at leat W00F for at lst

om hour.

5. Place oa ofeach type ofqnecme in a esus Sat to -407 or Iowr or in a coole with dry
ic hratlles• te howr.

6. Allow ow of each typ of specime to rwnan at room tompffaat"r for teiag.
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7. Mount the guide tube ove a len fat He rxce asch tha the tube is vuiical (sea Fu 2).
Maie sre d oide tube in mounted amc that the drop 1hz of the steel bar coan be
accurately meaured and both ema of the tube wl be nobnt dwing the tea (Le., make
smr that sir can asAy escape the tub, as the bar is dropped.

Cmpresmo Tat:

1. Posit the dee bar in the s ube and mnu the drop beigh
2. Record the temperature ofthe teat speoima s it is removod fom the oven/freezer.
3. Place the specirom on the tesat s atu e ad secure in plae Inmedaty drop the bar onto the

5. Record mny observations regardiag daaeto the seiai

top 'aomw (Beso odt2=d4)

blmmuin-
Cevo omiw I

Fiue 1. Foam Contaim

Figure 2. Tet SetUp
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Sst NO. put BmptY CYi~a Vauiw of W~t atVylinduw CaWOJ~td

Wo () Comow () w.W() Du

164L-1706 A ______ _____

B _ _ _ _ _

16-L-1720 A _ _ _ _ _ _ _ _ _

B _ _ _ _ _ _ _ _ _ _ _

Nfts Volume omalmWrn I ox - 29. 575 ng

co.mo1atd by:

Co* kbT

Dab:__

Doe.
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Table 3. Vukafbam Mibinr Weight Used in Model 650 and 680

moe Foam Part A Part B Total MasOfb. , eusedType VOIA PA mA v4 's 138 in ,ueue

(o)M (VoX) (oz) P= o( (mA + M.)

650 16-L-705 24 30
630 16-L-720 225 231

Volumws ofAandEB fiom WLAW4

Completed by:

Checkby:

Date:
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TOK SMt Foe. TotL Miii of Vouui.Rawti Miii of Addo ded it@
Ty". IMbdp in vootvh Toed C40 (b

Trame T" 3)AB)

____ ____ ~~(A) _ _ _ _ _ _ _ _ _ _

12 16L-7050.057

3.4 VA,=72 0.010o

* Bood on woping asdomm (Aumbooft A ad B)

Cpaoqitd by:

aim& by.-

Dde:

Date:
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Foam Compresion Tedt Date Sbeet

-€•wact

Descrition Modd/Saia Number(s) Calibration Date(s)

Steel bar #1 NIA

SWdbar#2 N/A

Thamnompoeurzoflmomeer

Scale #1

Scale#2

H~gbt Gag __ _ _ _ _

Oven N/A

Additional Equipment ____________ ____________

Graduated Cyinder N/A

Ruler/tape measm N/A

Completd by:

Cbec*by.

DOW

D&W
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ham CopednTed DWsata he
1Lm Se Dw u

2. Onvbm~L)

3. VdmfctCPmsM

4. WqjtofVd~Mfadded

5. F*Mbe p="0

10. OMwBst~d

12. FaM h Pi-O O) __ _ _ _ __ _ _ _ __ _ _ __ _ _

Qom*Wbr.
DM~
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- 16-407 (9 pefdmoy) Fo"
- C~utase pedhmm

Set2-CosambducSpfedam 8PKdJui 2-1 *ms=ea 2-2 *Ckehm 2-3

13. Can.Wqy weigps OW____

14. CP vlm (ML)Pr.hp i)________

10. *1k ccodktuwoalu

16. VW wo oCII)h added

22 DzIR OWhu

23. Bardphedk(b)
t I

24. FoMikigtbLPou4"tdrp()

Cooafd br.

Check br Dm:
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I

Yo FmrtmwatDtaShe

25. CNfmmwO(Ib)

27. Vduioi~WVU

29. C~a *a O&B)

30. DMo wdlk 0

31. bb.ka pw * _ _ _ _ _ __ _ __ _

32. H~IsboUthof

33. SPuimWqm(,I

34. DapThUnd ____

35. Dr*bd k~ __ ___ __ __

36. Fa ___ __ __ _________ OD)__ 
_

Cowiuadbr.
DUE
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t

Fem Coumpreuulm Ted Daft Sheet
- 16-L,720 (20 per Demaly) Foam
- Ceutmued 4da

Set 4 - Cous4o Speaibms -Wt 4-1 4p.mbe4-2 Speduam 4-3

37. Co mM .qwaj owe) ____

40. WdghtofV~bMmadded

42. Maduiwdt1m _____

43. Fombd^Pme-ftp(in) _____ ____

45. %whow uprm If___1__

46. DzupyBarUus

47. Bu*Wkbuigttu)_ _ _ _ ___ _ _ _

48. Fonmh).gPb-drW o)________

Ocbyr
DOW.
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VULTAGA IMPACT TiST RESULTS

To doamust the umls of im at teting conducted mnVWtam 16-L-708 and 16..-720 test
quaimm at ARA Tednolosy.

SUMMARY

VuWham 16-L-708 and 16-1,.720 am h were pnxkiced in K pint (8 fluid ounc) am to
simultthe typical foam %Sneed in Sec el Model 650 and 680 rahophy cdeices duriq

IThe ummpiu. wue thm tinted to dueui the ef fea oftempew um and fom
ded ty of the farm at various impsa energies by dropping a
1-ino daiutasteel, bar fom vanout heighs, Tt remu, ea mwnarmed below in Table
amd detail•ed r s are in Tables 2 through S. Tat dat sheuts ad calibraton records
can be foumd in Attadmat A and Auacbment B especthe.

Table 1. Test Summary

W a m C o a TW DrW Drop Fo•a mm
No. Pst~o Closd N66 7ý Ho afd me C PInWMB Stu&

1 10.4 -$4 48.75 11.875 .359 .134

16.L-708 Opsi 2 10.1 71 40.13 14.713 .374 .135

3 10.2 105 40.13 14.713 .352 .132

1 12.7 45 43.75 45.906 .364 .320
16-L4708 Closed 2 13.0 70 40.18 14.733 .214 .033

3 12. 120 56.75 20.30 .139 .071
1 24.3 -50 9.00 93.225 .321 .116

3 16-L-720 Opm 2 24.1 70 67.63 63.6 .255 .090
3 24.5 134 .00 9.225 .262 .096

1 25.7 -63 99.13 93.347 .410 .152
4 164L-720 Cloud 2 26.1 70 14.25 79.335 .296 .109

3 28.7 117 99.0 93.225 .265 .097

1 103 71 56.75 20.306 .466 .176

2 103 71 48.88 46.0" 1.060 .400
1 12. 70 48.88 46.024 A896 .3186 164008 Clsd 2 12.7 71 56.75 0.440 .810

1 23.8 70 9875 92.1"0 .349 .124
2 24.3 70 98.88 93.112 .383 .136
1 2#j. 70 99.00 9.22 .265 .097

1 2 21.9 70 99.13 93.343 .289 .107
- 161-72 -C-- --
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TE"T DxBCRION

The impact testing discand below was coducted in acordnce with ARA Test Plan 79.
Vultafoa test specimens wen prepared in % pia tin cas to simulate representative volumes of
the Seninl Modd 650 and 680 radiogaphy devic Tb* amount ofbfam required in the test
containwe was determined eipumentally. The foim for the spectmens was than mixed
folowig the pidefiues in ARA Work Irntructiou WI-AS40. Aftr the sanmpes were allowed to

ns, they we eithe cooled in dry ice, left at room twuperature, or heed in an oen for-ppo.em hour. The test speime then impacted with 1-arc diameW steel bars
(eitler 4.4 lb or 11.3 1b) and the depth of foam ,comprsion was meamured. The method of
deteaminin the foam required in the test containers, t*e preparetion of the test specumnsu the- test method, and the testqupmn a m described bekw.

Th amouni of Wtafoam requ in dh test cout to simulft repremtntive Volumes of the
SetnlModel 650 and 680 was determined expaimeuntally. First, te densities of the

Vulafoam pauts (A and B) for eam& fosm type (706 and 720) wvere detrmined by weihing a
knaow volume of eah foam past. T foam deaity was te multiplied by the volume called
for in the fnam work instruction and the ratio offtle device volume to the tea container volume
to determine the mass of Vultafoac required in each tet container. Thee calculations am
included in the test data slmees (Attachment B). The admcltion to darine, the volume raio of
ecwh device to the tos container is Included in Attadment C.

•,em'a oIM mdusea

A total of 20 foam test apecimens wae prepared in ½ pint tin
cans. Twelve foam spemans. wen prepared as spcfied in the
test Plan. Four additioal test sets, with two spem"ns awc
werealso produced and left at remn temperaturre to provide
additional data points. The tops ofteat caus for test ets 1, 3, 5,
ad7we leftopen T lidsfor test sets 27,4,6, nd 8 were
drill with a small bole (Fgre 1) and placed on td cam after
the foam was pouredL Ths was intended to be representativ
ofthe opening used to fll the actual devices.

< Foam cumd wIt
top ,plnac(Sfts
2.4,6•, s)

volin arcmd&

The empty volume and wet& oftbe test specimens were o .-
det.rminedbefre the foam was pomed so that tie density of the foam could be determined aft
it curedLIn volume of a can with th lid off end with the lid in place was verified by filling the
can with water and meauning the volume of the waw w4h a graduated cylindar. Bea can was
tnm weig and the dat was recorded in the test plan datf shets.

T1e foam was mixed and poured in accordance with ABA Work Istrution WI-AS40. Batches
of the foam mixture we prepared ina sufficia t quantity to fill two or three specimens at a
time. After the samples were allowed to cure for at loe 2 hmo , the overft w foam was
trimmed and the lids on the contained test cans wer removed. The test specimeas were the
weghed to determine effective density of th foam. The foam density caklWatos are provided
in Attachment . The top and bottom of the tog specimen can was then trimmed with the lathe
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to piid da flut ad vd iqiscat e mad a aroopehole was dnillein theuidcof the

Finaly, the teA q~smais we abw cooled in dry ice, left at fda
room tamparauwea, or heated in an ovm. b

To teat the couapresiam I a --btmiutica of the fbain, a 1-inch
dimetw stA mopedt bar was droped ftom warns laihts. A
a" tbe was used to aiwe the bar impated the ftm sqwaety
(Figur 2). The fam specimm were placed on a solid ftee impact
suike sl clamped horiaoutady in place to me the maples
wamidd wt me sideway &xieg bimact

mrS RXBUL73

Gobbtub

-T

li

Fi" 2. Test Set Up

Dletaile s remit am da m in TAum 2 tough 5. Obsuats for each test ae demsibed in
dhe ntM ofthe Table 2. Notk Ox th muarity of 20 PCF speimes the soel bar was obwved
rebundin aftur the bade impact

TabI 2. ToutDstah 16-L-708 (S PCP) Fm R~ Spsoiz.

w- 14 3-3 9-1 S-2

II inp4" ub l ) 0 A I Mm III OAS ki.

*u1 23 53 2n1 20 2M1

in in-A w no m M M ID 133 1 150

Vab aimodedtoi -W 4a WfOg ) OAN5 O=6 am~ U"10 0.

u t ) 17m 375 173 I3U 13$

bi Wood ess -nuww)W) 0." 0.M IM

nedbadps 0.*"3 AA. I". 19. 14.3 1035

ft"Onftwopu) 4M 71 A0S 71 71

vabeh , ...... . ,) 2 ,N 17 207 164 244,

4rw" N) 4.4 4A U.4 4.4 1

br,,b,,,,o) 417 4n 4 34 4L#

hrCmI .75 M.7 0.4075 0.it

V~*uehb~pet.pk)2.3" 2m3 2315 2.176 LiS

Mob .s..a 08) 935 0*7" t"5 .46 13

ObePuvm .31eOe) I I I I I

I- I" sw d~q bon -ti
2- bg~h 18*l9 O~rmboag urn
3 - a WI wb tn..dA1r Oibuoemmaut 0

4. -a~ UN u CA am k 1apMUW 7 -Rab..sdkp,.uhm isFmM
S. - a b O boIt "Oko. d4 B
4. A~d~Mpbidfm iinmta 40 d
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Tabb 3. TedDfit 16-L,709 (A PcF) Crndhd Speeaw

24 34 33 4&24

Omwnmu~237 237 2ff? 2N7

a. us uss u
~W.tm v ~ a=n 0134 IM21 a = 0.7@213

V4Afkk~ dkr m7 25U 26" 2M4 1706
S1. 4.4 44113 11.3

aGmpwc) £73 A14 SOS anB X75

~hmbpu~4p ) UG 236 2m LME 1=

~de~kUP 614 =24 up1 0335 0.31

___ ___ ___ ___ ___ ___ __ 1UM 20 2140

T" h4. TudmVt* 1640M7 CIOQ' Xliust Rim.~ohu

3-1 3.33. 741 7m

Q~tffw~~*OM o.a &.m oms .1

all~~1 219 2 230 29 23 8 2148 1 214

___________________ 16 14 14e t95 13

MW4W(.ugmonS6)" am17 @2 a=2 0.315 0324

___________ 2u3 W4 213 2" 242

~~( )-80 70 W3 79 70
UW J p*~()2.765 11 2579 2.2n 2*1

113 11.3 113 113 11.3

___ __ __ __ _m OYMG s7. 3.5975 %A3

__ __ __ __ __ __ _ 0.79 0MY 039 WO7 UP7

S2.47 2376 1416 2.46 2.00

~~wm0.N~ ,4 2 %~34 1
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Tabie S TtdDutab 6-L-720 (0 PMI)Corbiupd Bpswii

4-t 42 4-3 &-1

2S7 5 25? 157 25?

NbnVb AA3(P227 j2=55 J= 2 27 2M 3l as 215

u iI"
in~-~ s no5 0.tU H5__ 0 I7 03
Mi am0 10" 02 1254

B@v &Aml*owbs 25.7 a11 2V. 2u. 25.

spoe mwm C) 43 70 117 In 70
Vdutmd&pp.*ap(w) 2.04 3.705 1.723 2.719 2.799

awWo b)113 11.3 113 1l.3 11.
______________ 99.13 a4x2 99.09 3039 An

0.79 M.9 079 ON7 0.79

~ (10) 0.10 am41 I-= Cm43 Lm

ftak 0.152 O@199 Sam C"W 8.18
ftm 7933 R9"o 3*L5 9334

1.4 v. 2A 3.57 v.
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Table 2. Vd Wbnipouit Desity

Sol No. PSI Emipty Cylizuiur Vokme of Wgt of Cylinder CdW~IUWa
Wgt. (A) Coaiyonal (a) WICOMP (C) Dest

(C-A)BISM2.55

&PW(IMP (Rs)

16-L-\70 A %0__ _ .___ __ .784___ _

B- _ _ _ _ _ _ _ _ B_ _ _ _ sof . eQ7 Cb

16!-NJOý A d2-77 SC> 4'3 j.o8
a 27S__ __ _ _ __ _ _"D

Completed by:

t A A~ 4

Uo"

Note- Volume onvnomv 1 oz. - 29.575 ml

____ ___ ____Pat: I$o6"T

42~Date: is ar-r FT
/Jr e-Arl.0

S<.Ase /0~64 S"6~ 6a.01

SLokLc c- t.-0 ' :54-04C 10 2-



BEflnvm
ARA TdwloiW QSA, lo
Bimaw

Tae Pba 79

Pop 8 of 12

Foam Comprussion Test Data Sheet

DomW=pit ModelSra1d Number(s) Calibration Datas)

Sftedbsr# 1a t.' I M/A

Steelbar #2 7102.45/ so0 N/A

S~ 1. 4 -.. - 1 /s "-%c 9 _ _ _ _ _ _ _

oven ______ TRISZ^IOLMv. MOO N/A

Additional Bquipet: ______

Gm*,ate Cylinder d?) ________LOU______ N/A______

____ ___ ____ ___ mansure 1O -tNA

Completed by:

Cheock by

Date IS ortV b,

Dat. tri~g y
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Fen m ý Test Data Sbed
PM (F. pdfbms) "o lW-n~e]k

6

got 1- hum PA09e ftwb uum 1-1 Spmdý 1-2 ftedo 1-3

L CIAWWWWW00 fo

I~ con uL ___ ___ __ 25 215

S. v~mutcm~m rISS/ a5
AID inI.z § .S,, . __________

4. WeW~~dti~mmmd .2%o242-.21

5 QKIuS (.1L-7 M

7. Fa b K w6 O 2.43 2.E~ 1010_ __

& Hud.toAt___Oda)_6_"A___

9_ _ __ _ _ i'it toS

10. DmpBbm Ow___ Un1 __tL4_A

IL~&P I _________4&-, 4o. a 40.I13

12.Fftbd P* d"O*a IZ *IS__ __ Z_ _ __ _

CmhloWbr
Dgaw is-"rd9

Def LIrCC~-9

?OM7*?Jf J As tf 1(AcIO ey I.e'4T% T'te ro-fpGwT VVAS vio GC4G..=.1

& V.\aor ___*A- PI 6A'/ ,6rS ~0 -SR 0-,CWo FA. 4AS
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Foam Cowpresma TO* DAt Skeett
- 16-L-708 (8 pci dens4t) Foa
- Cootalaed Sped==.

(i;)
40

Set 2-%CmbtaI~s4 ~ Sppcku ___________________ 2-

13. Cuamm wdgwt 06) Iol.1.1

is. voicamoumwot (41 / ks '-I~

Ala inru Mb* w- Pu / ?5 -- b

16. woaw"~bf~M5madde4 .Z 220

17. CKOtims 0"d

1s. FMhdwgb(WM) ZZS_____Wi_______

19. FlmI~hdpn4iupiu" _.__0__2-582 2. b'1-

20. Hagb~to~aligdim (A 0W _ __ _ _

21. Spechm -1 )q__1_1_1_1___ ) M O

22. Dzp Br 1Und e

23. BW&Whd*W 48.,7s 40.t6 ________

24. Fbmbi^PM-&WOp Im . DU 2,4 72.4-7

OGS60L¶4~.$ &0

Coupb4.db

aw~br

C,ýý

essagIV

Daft 15 #on S

Dow is-Castf
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-164Lmo(20pefDm.Ay) ft.

Je'sIomtmo NfBg~ 3m~34 SpubM2 8peewm 3-3
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Es• ml sto 1972

HUNT MEidooqy SERVICE, INc.
FIR: (97pl 688l7278 FV : (97s 794"462

Company Wme S: AU !3 LWST Calibration No: 0C=-0"028 .

Addkresb: 40 B I IA130 Dated: AM 3-7, 3.998

3M•-aT0 N, &. 03A03 Pages: 62

Department:

Ife No.: (751) 272-2000 Rzt: Fax No.: (751) 273-2216

Attention: ]VX AIMS
P.O. No.: 2603

Technician: DWV= DICKZNW8

ca a perfocimd an the following measUing and test equipmet (MsTX)

of thin docuient are traceable to the National InT itute of Standards and Tech-

vology (N.I.S.T.) through N.I.S.T. test um*mr 821/256504-96; Dated february

26, 1997 for di•ansional calibratio, and/or through N..S.T. test number

822/254460 dated February 26, 1997 for ses calibration.

The RM have been cleaned and lubricated, as needed. Our technician(s) have

calibrated, adjusted and/or reset the N&S, affixed a calibration label to the

NATR, updated the cozzrsponding record(s), and provided this calibration cert-

ificate.
The standard(a) utilized to perform the calibration have been calibrated,

certified and mLintained in our laboratory which sustains a teamperatue of 68

degrees (+/- 2 degrees F.) and less than 50o relative humidity. All records

pertaining to our standards, and the mmaters utilized to calibrate them, are

kept on file in our laboratory for a period of no less tban 3 years.

The services provided, traceability to the N.7.B.T.. and Ibnt Metrology

Service's calibration system comply with the requirements of ANSI/MCSL ZS40-1-1994

aud M80 10012-1:1994(g).
The reported value is both *as found* and *as left" data, unless otherwise

specified. A calibration uncertainty ratio of at least 4,1 In maintained

unless otherwise stated.
This calibration certificate cannot, in any way, be reproduced, except in full,

without prior written consent from a representative of Mn Metrology Service, Inc.

IKeith R. Young
Technical Mnoager



* Natrlog$*Zvi**, Xzna.
Custoimer: Ala TIKMwMy

W-D1C.: 027 (A.)
2 KD.N@.:

Dvviatim U.
ACcUracy: +/-0.000 100

GaNe Types 0-2.08 DIGITA

Data sheet now%:
P.

Serial No. 701046
Moedl No.: s343-425-1

Stad o.: 012
Stma 1 o. i

Standard No.:
Standard Mo. t

umcama (OWR 1 or 2)

0.

L

9028 page 1
ob. . 2603

Date Cal:
Date Duet

Technicians
Cal. Proc. No:

Cal.: 04/08/98 Dues
Cal.: Due:
Cal.: Due:
(Cal. :

08/05/98
08105/99

30
10/30/98

leq'mird to 0.010, 0.023' 0.050' 0.100' 0.2500 0.500' 0.75?0

Deviatioms3W 0 .0 0 0 .0 0 -. 0001
NasaMzed: 8N 0.0100 0.0235 0.0502 0.100 0.250N 0.S00' 0.7499&

----------------------------------------------------- r---------------

Custamers * AWL TBUMWGY~

ID.No. t 027 (3)
2 ID.No. :

I -rt I t OC
Deviatios u. :

Accuracy: ÷/-0.000 10'

Gage TYPe:s 0-2.01 DIGrTA

P.O. No.: 2603

1, mtacturer; MITUTOW!
Sleal NDo. : 701046

NOWa So.: t 43-425-1
Standard No.: 012
Standard 1o.:
Standard NO.:
Standard NO.:

IMNICATOR (PART 2 OF 2)

Date Cal:
Date Duet

Technicians
Cal. Proc. MO:

04/08/98 Due
Duet
Due:
Due:

95/061/9o8!os/es

30
10/30/S8Cal.:

Cal.:
Cal.:
Cal.:.

Required: s 1.0
Dmeviatio: : 0

ea•:ured :

1.25 1.50 1.75
0 +.000100 0

2.00
0

3 ----------------------------------------------- -----------------



STest Rqpm t No.79
A.BA T I Q, bOctobw 16,1998

Bmthou hmadutPaptof 10

ATTACRMENT C - CALCJ•LATION OF VOIUM] RATIOS

Vale are eimates of tuec device volume bued on designadrwgs and engmeingp jdement

Model 60 Projector

Shell vome (intemal):
LxWxH - 13.88 x 13.63 x 9.94 - 1880.5 int

Shield volme:
Weight y - 292 IbAJ0.683 We/m' -"427.5 in'

Void vohlme:
Shel volme - Shield volume - 1880.5 - 427.5 - 1453 in'

14.44 in' / 1453 inft -0.01 - 1%

Modd l65 Projeer

Shell volume (internal):
V -Nrr(3.719) (8.25 - 2(0.5)) - 315 in!

Sbild volme:
Weight /Demity - 42 UbsWO.631 bsfm = 61.5 in?

Void vokum.:
Shell volume- Shield volume - 315 - 61.5 - 253.5 in3

Vou•m Ratio

14.44 in' / 253.5 b?' = 0.057 = 5.7%
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Safety Analysis Report for the Models Sentry 110, Sentry 330 and 867 Transport Packages

QSA Global, Inc. June 2015 - Revision 3
Burlington, Massachusetts Page 2-56

2.12.9 Technical Report 171 Sentry Transport Package Lifting Analysis dated 30 Jun 2010



Technmkil Report No. 171

QA GLOBAL, Ins.

Technica Report

SENTRY Tralport Pagkage Ufn Analys
P-upsd bp c Del., * f

~hadby ~,i a JL4 1 ,, )

fteguAppmv~___________

- - - 1L ,AL
D•w . 3.-,T. "I&

10 Purpose
ThM reportdoaI e puimid on lie SENTrRY t rm t packge to tOe in
reqwmkmme of 10 CFR Put 71.4 (a).

2.0 S ENTRY Transpot Packae plifti ProvisIos d

prmxpe •uo~.~ proilusawmmedd Iomud wouudm ti acae Hiffacl-, iig
p•~uo isbe to tie Ulper poilon ort. cil•cI Wupud w~lded body by tlos hlgh

bobt. hac ant mtop~ewm. dm) o ti e owe aids aw. of tue body. Th • re
el sof mie Iston Is % mohed to olI bodly In tw e gusmn•n I wlhf tuo bob atauhed tot.

bpolom mpd one 1.,R% to the Medd oft body. SeeFef.

The two halvm of hr provislon - .annemd togewar' by a I*~ piste chsmd to each hal bye

Iod PK The * fcteWo blad PM Io eOemdd when Me pcaie is oft et 6n
pW.Lio Ut. Maee wuMlie *0 ft WP"IS nof reommended bo * put offt.WA p asho
ied ill meal U. ~frequkamut f 10CFR pwt 7A6(4* Th reommended Slug medud

ftu*ft WV ugcph*In euaupV afbaeitim rdusa~onaed

Tebobm •m d also IkAdea *rhy ushef md b ded e i emee
Aubdmne The ugshernttand btm uS rm* tie w half theA poItis rapid hA loadin

rheSmmfRYW#"Wmftok m -ggftamt W m shm yof Rlvna for maihed a
prmp*ra lied h•odi *_ fr Wg Famgu'1 & 11.
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Technical Report No. 171

Thcenter at gaty (CG) ofte 780 pound (nmamxn) pacae lee ted aproxirmsty at lB
-101rcenter.

3.0 Tr•nsport Lftng RPquhrýU
10 CPR Pot TIAS (a)m y M ing AVten td 9 is a *tMuwaI put of a peaag mus be desged
wih a mk*nu sofat o o dcwae agan s yWO when used to M t pe~g in th

fnfte d mimer, and t must bo dinre sor t faim of any tg dedc und mss Ind
wioul not kapair the ablty of Sea pakag I* metolie ~ equiremeela of Othisubdpot Any
oher *tuckira Wu of the Va~ag V*s could be used to lit tOn packag mustob c 0; ihe .1 ofbsin
render kpeabe for tin ft pacAge drng tumpoit or mud be desgned wih sisiqh
eq**Wtst to tha requfd for fitin sfdmits

4.o Assumptlons
1. Temperrragqusto-4Oto +130 F.
2. No coimo *Aeft on #e rb assem mnd fst comonent
3. 0* OM "n S provision *erso Ohe kW in fte lifti aralysis

Pap 2 of 19



Tegnicul Report Mo. 171

5S0 Abalysis - Rib Asusebly 11ftu
The SENTRY Ng punion or rb muniy a hrIs ucnaturalput of#th pmckugsWhaw , At is
dud1ned to be kItrionly rmoed wNtoi ^hdlngf sbteU dli. paepe to mus owle
requkiramen of 10 CFR Purt 7I.

LWq te twu~poe dqe by cr4one U P piwision (Ali ss~enmcnbe conidre Main Vw
Cam for Ulii the pack4W The niurrui Iots Welad appld I*to wags fbi W"~io pm S a-
to fte rawikm waW ofdthe padmM or 780 be. See ftgw 2 ftvou& 4.

6f-

Pare 3d of1



Technicad RP No. 171

The rib sumbWl wewieb of two ve*W psali pfta wl to a fit hortzoaW ptbf wh two
mwurMing holes OnW one peldckar Piff wlh on nvowbn hote, The vsiWr pbbs w
sepwmbd by g*M to dow three 1e boIb to be kmfted bebme them The bobs pansdrogh the
mouniln holes wa4 mo kito the Rlvnuts. The Riwts ae re he • dcynrcal welded body o
fth wae pockage

Loom"

11uA1324 ,wdrrsvm.am
-7ý N LI 34 ISMD
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6.0 Resubs - Rib Assembly Uhftlpg
Ta~21es2 u minoycoavok cmimbfdbelr ofeaftS eli 11w uquh dd s dwl, 3,
v~When Ileig he try a*one r1wib amen*Iyss shown In F~pas4.8.. AppuiixAfor te
dinW MvWme ~ ow. Tshb 2 revuo Isf 81 Teansl or Shmew is thew og ngueiseh ai

oftighi a cokuabid %dohi of sofety qual toiS. This is ovr 2 *eiss 1 mquird betarof sot
d&
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7.0 Analysis - Link Mlate Lifting
The rnk p•ls Is nt rommened to be used * a Eft provion. Howave, 9ft package is ftd
bythe iOnk then t O k auo meet the WI" mrql ht of 10 CFR PM 71.48(a).

FIgum 7 though S ow the wport pckagep ,etd by the Onk p

t I t

Pae 6 of 19
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BA RMUftS - Ink Plafte Uftn

when Ui Viepockq. by wlyone b i* - ehwn i FlUrs . See Appmnc B f~rthedsld
calcmlmilns T" 3 mosk MA 81 or 04 Tomub Felhe as the worut case, bedbu condition
rauAbi In a camdoled bior of aftl equal to 38. ibis over 12 times the requked ~rfimd
ad*l d.t Tfle casumiin biwbe ImedhigW koulm isoomneive sirme itdd not WISifth
comulidmialln ftle bed wfi pnwkld sby bob 32, M3 SB & B8Ini the* todivotsio.

Pae 7 of 19
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9.0 Analysis - Rvunt L ftin
The RMv can be usd for ling the daeag In the bei configj•uron. Lftn the pacme by one
RMmt is bhe wost came IWg c On for tis configuratkm. Se Figuris 10 & 11.

10.0 RemLts - Rivnmut LUding:
T"tie 4 b. aumniwy conpering caed factor of e against th required factOr of saety, 3.
when Oft the pckmP by on D one k pOWe m sown In Fgue 10 & 11. SeeAppendC for the
detaled calculkon.. Table 4 rewmai "Rlma 1 Shew Falue' i ft wth aort oes loading wondli
reuting in a aLNd factor d sly equ to 7. This is mer 2 *tiro the required factor of sfey
o(3.

Pqse Sof19
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11.0 Fblhoiuu
Th. SENTRY trwopMtpakaw he IbmStadad Couipiraonft~d byo~ al w amet' saew rtas
6*001m and tim pa~sp~ In SaB* anftmtbin lWudby on. Rlwl matsl Il"a M**hmmu
of 10 CM Paon 71.46(m). No *Auitmai iv un helm Stanw~m 3 ' ul yftkbdin MVnEk

Onm paocqp 4y a ib amani*, nk* oam ow Rlvat

lIth Ubag proviebo we to fa duetaohwlo*g h Vpedcpiag hi if$na an leo#t the M
piuvieon* woud vil *nabthabily ofthepackpta mast olamam veqahnunals 1CM Pot
71.
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