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TRACT/SUMMARY:

This documentation contains an enginering analysis for some of the structural elements
used during the testing. It also shows results of the vacuum, hydrostatic and impact tests.

Three out of the four hydrostatic tests yielded an effective safety factor of 2 for the tested
window assembly.
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KTeV 1.8m Vacuum Window

Overview of Test Procedure
This test is required to provide a suitable, safe, non metallic vacuum window for the KTeV experiment, which
is running during the next fixed target run. To determine if the design of this window meets all of the
parameters of the experiment and the KTeV ES&H Review Committee,the following set of tests were devised.
The first test, initial pump down, proves that the window design works. The puncture test will give us an idea
how the window will fail, if a hole were to develop (métcrial failure), or was accidentally penetrated. The
initial pump down and puncture test will require a single pressure test permit. The hydrostatic test is intended
to give us an idea of the safety factor of the window and will require a separate pressure test permit. The long
duration creep test will give us information on how the window survives or fails over a long period of time. If
there are any deviations from expected results during any test, the tests will be stopped until the deviation can
be understood then explained in writing to the KTeV ES&H Review Committee, exactly what happened, why,
and how it will affect the rest of the test program. Interesting phases of the test should be put on video
tape.Present at the beginning of each phase of the tests should be a representative of the ES&H Dept , the
KTeV experiment, the KTeV ES&H Review Committee, Don Carpenter and Andrew Szymulanski.

Safety considerations:

A) During the vacuum test, no one will be allowed within 10 feet of the test vessel. This is to be assured
by roping off the test area, appropriate signs, (keep-out test in progress), and supervisory vigilance.

B) Safety glasses and safety shoes are requirements of anyone working at MAB. Test observers will be
required to wear safety glasses at all times.

10} Hearing protection will be required of all personnel in the building during the initial pump down,
subsequent pump downs and during the puncture test only.

1) Make a kevlar and aluminized mylar, sandwiched window, and assemble with flanges etc. as specified on

Dwg.# MD-285394 and attached information. Inform Andrew when starting, so the KTeV ES&H Review
Committee and the experiment can be notified.

2) Set up for vacuum test as shown on Dwg #MD-285391 and schematic attached. Arrange for surveyors.
2a) Prepare for pump down by clearing the test area and setting up as specified in A) above.Check for
eye and hearing protection and display pressure test permit.
2b) Pump down test chamber to a minimum of 29" Mercury(Hg) and remotely measure and record the
deflection of the window every 2 hours.The remote measuring is to be accomplished by using optical
surveying instruments looking at the scale mounted in the center of the thin window as shown on
page 7B. Shut down overnight and bleed up to atmosphere. Pump down again in the AM
recording the deflection every 2 hours. Shut down overnight and bleed up to atmosphere. Pump down
again in the AM to 29" Hg then shut down and bleed up o atmosphere.
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3) Using the same window, prepare for puncture test. Follow the design data of sketch 1.
3a) Preparc for pump down and puncture test by clearing the test area and setting up as specified in A)
above.Check for eye and hearing protection and display pressurc test permit.
3b) Set up puncture device as shown on attached sketch, start pumping down test chamber. At 29"
of Hg. '

3c¢) After double checking all of the appropriate safety precautions, remotely release spear to puncture
window.

4) Assuming the first window worked, make a second window and proceed to Hydraulic test. Notify
SUrveyors.

5) Set up for hydrostatic test inside the MAB shop per schematic attached. Assemble test chamber and place 2
legs on a 4 x 4 to elevate bleed valve (as shown on attached sketch).Make sure to display pressure test permit.
Sa) Fill test chamber with water (make sure bleed valve is open.) After filled, lift chamber with crane
using appropriate slings and rigging techniques. Remove 4 x 4s from under legs.(as shown on
attached sketch)
5b) Prepare for hydrostatic test by clearing the test area and setting up as specified in A)
above.Check for eye protection.
5c) Pressurize test chamber, as shown in subsection 3, using a hydrostatic tester pump, to 15psig
then carefully measure the window deflection. Continue to add pressure and remotely measure
deflection at Spsig increments, to destruction of window or 45psig whichever comes first. (failure
expected at 31psig to 38psig)

5d) Clean up mess, then disassemble window flanges and check window, o-ring, and aluminum ring
for irregularities.

6) Using information learned from the fabrication of the first windows, make another window for the long
duration, 6 month, creep test.
6a) Find an area in the shop, out of the normal traffic pattern, away from people and well protected
from casual contact to set up the test chamber and new window.

6b) Prepare for pump down and long duration creep test by clearing the test area and setting up as
specified in A) above.

6¢) For the duration of the test, maintain the area to the same degree of security and safety as originally
set up.

6d) Test chamber and window are to be under vacuum, with vacuum pump running, 24 hours a day
' 7 days a week.

6¢) Bleed up to atmosphere once per month, over the weekend only.

6f) Record the pressure level in a log at the start and the finish of each working day for the duration of
the test. It's not necessary to use a strip chart recorder. 2
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6g) It is possible that the window will creep,or move, or maybe even stretch, over a period of time.

The result would be an increase in deflection. If the measured deflection is ever greater than the
. original by 1/4" notify Andrew.

6h) Remotely measure and record the deflection of the window each day for the first week.

6)) If a measurable change is not indicated during the first week then measure and record the deflection
- of the window at the end of the first and last day of the second week.

6k) If a measurable change is not indicated at the end of the second week then measure and record the
deflection of the window at the end of first day of each week for the duration of the test.

6m) The duration of the test is expected to be 6 months.

6n) If any peculiarities or problems are encountered, call Andrew @ x4870.
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4, PRESSURE TESTING PERMII — QUTLINE A

FOR VACULIM TEST
“}E Fermilab
Date

EXHIBIT B
VA CLLIN , :
Type of Test: -H-Hydmm:m‘: ~—f}Pneumatic 4"
Test Pressure: Z NLﬂn%um Allowable Working Pressure: =3 psig

Items to be Tested
L E m KTEV VA CLUM wnNDOw
REF, DWG. G220 832, MD -285 374
Location of Test MAE, Date and Time —~—
Hazards Involved oL/ P7TLURE OF THE WINDOW <o /Do/vuwr
WHAT MAN SENERATE ABNOENMAL SOUND LEVEL.
OTHER HAZALDS RELATE 7O 7T¥PICAL /ND(/SFR’/AL W STAL LATION
Safety Precautions Taken
SEE SURSECTION 4 OF THIS ELABDRATION

Special Conditions or Requirements TE ST i PROCEDUK £
AAS TO RE CONSISTENT W/ITH,

TRTE L.2m ACUUM WINDOV OYERVIEW OF TEST PROCED!
Test Coordinator __ ANOEEW SZYAMULANSK ! DepyDate

Division/Secton Safety Officer Dept/Date
Division/Section Head Dept/Date A |
Results B
]/,
C
A
7#
TE
D
(Safety Officer or Designee)
* Must be signed by division/section safety officer and division/section head prior to conducting test. Itis the
responsibility of the test coordinator to obtain signatures.

. S034TA-4 . : ' ' Fermiiab ES&H Manuai
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e Fermilab | -

EXHIBIT B
Pressure Testing Permit® — (U T7TLINE
Type of Test: (HH/ydrostatic [] Pneumatic
Test Pressure: éfg psig  Maximum Allowable Warking Pressure: 4‘5 psig

TemswbeTested /&) VACUUM WNINDOIN ]
LEE. DNG. 9220, 232, MD =25 394

Location of Test M/AT .5 ‘ Da:cand'I'imc N -
Hazards Involved EA L LURE OF THE TESTED COMPONENT S.‘j;
FLYIXNG DEERIS

Safety Precautdons Taken
SEE SUBSECTION I OF THIS ELABORATION

Special Conditions or Requirements __ 772S/ /& PROCE:';& LRE HAS TR BE CONSISTE
W/TH " KTEV [ &m YACLHm WINDOW  ovERY IEN

pOF _TEST PROCEIURE *
Test Coordinator __ANIEEW SZYMUULANS L/ Dept/Date

Division/Section Safety Officer Dept/Date WL (

Division/Section Head | DepyDate E&
Results FILLE
ouT

AT

TH =
TEST/IA
DATE

Witness
1 (Safety Officer or Designes) DepiDare —

* Must be sianed bv division/section safety officer and division/section head prior to conducring test. Itis the
.. responsibility of the test coordinator to obtain signamres.

5034TA-4 . Fermiiab ES&H Manual
Rev. 4/92 ‘ o
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LIFTING ATTACHMENTS (cont.)

degrees.

EYE - BOLT

EXAMPLE:

RECOMMENDED MATERIAL: A 515-70, A 302 or equivalent, The thickness,
and length of the lifting Jug shall be determined by caicutation.’
WELD: When fillet weids are used, it is recommended that throat areas be at
least 50 per cent greater than the cross sectional area of the lug.

To design the lugs the entire load shouid be assumed to act on one jug.

All possible directions of loading should be considered (during ghipment, storage;
erection, handiing.) When two or mare iugs are used for muitileg siing, the an--
gle between each leg of the sling and the horizontal should be assumed to be 30

Threaded fasteners smaller
than §5/8” diameter should
not be used for lifting
because of the danger of
overtorquing during assembly.

Commercial eyeboits are
supplied with a rated break-
ing strength in the X
direction.

For loadings other than along
the axis of the eyebolt, the
following ratings are recom-
mended. These are expressed
as percentage of the rating
in the axial direction,
X=100% Y= 33%
Z= 20% W= 10%

An eyeboit of 1 in. diameter which is good for 4960 1b. load in tension (direction
X) can carry only 4960 x 0.33 = 1637 1b. load if it acts in direction y.

The above dimensions and recommendations are taken frem C. V. Moore:
Designing Lifting Attachments, Machine Design, March 18, 1963.

2 A A

where t = required thickness of lug, .
—— -~ 28 (RD/2) - - - - P=load, lbs; -~ — —- SR

See page 440 for design of weld and lengthof ing.

» /Aasuming.shenr_.load only_thru the minimum section, the required thickness-.
may be caleuiated by the formula:

S = allowabie shear stress, psi.

in

QH'!WH fii bl b )1

b fposd

1
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6.3—2 / Joint Design & Production

TABLE 2 -MINIMUM WELD S1ZES FOR THICK
PLATES (AWS)

THICKNESS OF THICKER MINIMUM LEG SIZE
PLATE %OINED oF FILLET WELD

to 1/2" incl. 3/16"

over 1/2" thru 3/4" 1/4"

over 3/4" thru 1 1/2" 5/16"

over 1 1/2" thry 2 1/4" 3/8"

over 2 1/4" thru 6" /2"

over &" 5/8"

Minimum leg size need not exceed thickness of the
thinner plate.

Table 1givesthe leg size of fillet welds for vari-
ous plate thicknesses. based on formulas #1 and #2.
Values have been adjusted where necessaryto com-
ply with AWS-recommended minimums for thick
plates (Table 2).

For rigidity designs. the fillet weld may be re-
duced by using intermittent welds,

Thick Plates

The American Welding Society recognizes that
thick plates offer greater restraint, and produce a
faster cooling rate for the welds. As a result they
recommend the minimum fillet weld sizes in Table 2

for various plate thicknesses. based on the thicker
piate.

This table is predicated on the theory that the
required minimum weld size will provide sufficient

welding heat input into the plate to givethe desired
slow rate of cooling.

This is not 2 complete answer to this problem;
for example, a plate thicker than 6" wouid require a
minimum weld size of %", yet inactual practice this
would be made in several passes. Eachpass would
be equivalent to about a %" fillet, and have the heat
input of approximately a %" weld which may not be
sufficient unless the plates are preheated.

A partial solution to this problem would be the
following: Since the first pass of the joint is the
most critical, it should be made with low-hydrogen
electrodes and a rather slow travel speed. Re-
sulting superior weld physicals. weld contour, and
maximum heat input provide a good strong root bead.

3. TYPES OF WELDS

a. Primary welds transfer the entire load at
the particular point where they are located. If the
weld fails. the member fails. The weld must have
the same property as the member at this peint. In
brief, the weld becomes the member at this point.

b. Secondary welds simply hold the parts to-

r=E = 2\ FELLOW /NG PAGCE S
(2] (z) 25

gether.' thus farming the member.

In most cases,
the forces on these welds are low.

c. Parallel welds have forces applied parailel
to their axis. In the case offillet welds. the throat
is stressed only in shear. For an equal-legged
fillet. the maximum shear stress occurs onthe 45
throat.

d. Transverse welds have forces applied trans-
versely or at right angles to their axis. In the
case of fillet welds, the throat is stressed in both
shear and normal (in tension or compression).
For an equal-legged fillet weld, the maximum shear
stress occurs on the 67'%%° throat, and the maximum
normal stress occurs on the 22%° throat.

4. SIMPLE TENSILE, COMPRESSIVE OR SHEAR
LOADS ON WELDS

For asimpletensile. compressive or shear load.
the given load is divided by the length of the weid to
arrive at the applied unit force. lbs perlinear inch
of weld. From this force. the proper leg size of
fillet weld or throat of groove weld may be found.

5. BENDING OR TWISTING LOADS ON .WELDS

The problem here istodetermine the properties
of the welded connection inorder to check the stress
in the weld without first knowing its leg size. Some
design texts suggest assuming a certain weld-leg
size and then calculating the stress in the weld to
see if it is overstressed or understressed. If the
result is too far off. then the weld-leg size is
readijusted.

TABLE 3 - DETERMINING FORCE ON WELD

' standard

treating
design the weld
formulia as a jine

Type of Loading stress force
lbs /ind ibs/in

. PRIMARY WELDS
transmit entire load at this point

X tension or A £ . P
::—- compression A Aw
vertical s A s vy
shear : A Aw
l . , .M M
i@} bending o o= S f S

N1 T

twisting e LG £ L&

J T

SECONDARY WELDS
hold section together - low stress

0|

it horizontal Foa Vay fa Vay
. shear It in

tarsi1onai

i T = l— f = -I—
. horizontal 341 CTY

shear

I

A = ares contained within median line.
(*) applies to closed tubular section oniy.
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This has the following disadvantages:

1. Some decision must be made as to what
throat section is going to be used to determine the
property of the weld. Usually some objectioncan be
raised to any throat section chosen.

2. The resulting stresses must be combined and,

for several types of loading, this can be rather com-
plicated.

In contrast, the following is a simple method to
determine the correct amount of welding required
for adequate strength. This is a method in which
the weld is treated as a line, having no area, but a
definite length and outline. This method has the
following advantages:

1. It is not necessary to consider throat areas
because only a line is considered.

2. Properties of the welded connection are
easily found from a table without knowing weld-leg
size.

3., Forces are considered on a unit length of
weld instead of stresses, thus eliminatingthe knotty
problem of combining stresses.

4. It is true that the stressdistributionwithina
fillet weld is complex, due to eccentricity of the
applied force, shape of the fillet, notch effect of the
root, ete.; however, these same conditions exist in
the actual fillet weldstested and have been recorded
as a unit force per unit length of weld.

&, DETERMINING FORCE ON WELD

Visualize the welded connection as a single line,
having the same outline as the connection, but no
_cross-sectional area. Notice, Figure 1. that the
Tarea . (Aw) of the welded conpection now becomes

jus EEEe*lengﬁrof'ﬂf"—" eld

Instead of trylng to determine the stress on the
weld (this cannot be done unless the weld size is
known), the problem becomes a much simpler one

tm’stin_g load

T o the weided
d
}

“L_connection
treated as
a line (no area)

Fig. !

Treating weld as a line.

Weld-Size / 6.3=3

TABLE 4 - PROPERTIES OF WELD TREATED"AS LINE

Cutline of Weided Bending Tersting
b mdmhu’d «depth {sbout boritontal Ax1e X-R}
S
¢ i—g-—r | . ol e 3
r=h—
8. & 1, diaed 4l
o . ¥ .t
W T 3 2
=2y 8 « b Tu s b adbd
L )
i £ 8, . 4bdeal  dlib ief Jo « Bt - obZal
d'TF <tz s & {2b pal - 120G +d
' 'r[-,‘, top nottam
i:.f'Y z 3 2 2z
: ‘ L (2nadd _biib 4 dr
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=== S doApan, ddfhed L bezayd _ diibediZ
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" -
I
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of determining the force on the weld.

By inserting the property of the welded connec~
tion treated as a line into the standard design
formula uged for that particular tvpe of load (see
Table 3), the force on the weld may be found in
terms of lbs per linear inch of weld.

Example: Bending

2

4

Standard design formula

{bending stress) (treating weld as aline)

Same formulaused for weld

-J=M=lp--'i Stress f--I!I- =.1-b_s force
8 in¢: — S« in.

Normally the use of these standard design
formulas results in a unit stress, psi; however,
when the weld is treated as a line, these formulas
result in a force on the weld, lbs per linear inch.

For secondary welds, the weld is not treated as
a line, but standard design formulas are used to
find the force on the weld, 1bs per linear inch.

In problems involving bending or twisting loads
Table 4 is used to determine properties of the weld
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force on fillet weld - ps/in.
2 3 4 5 [-] 7 8 2 =}

-
:

2ay

N
e

[

THH

&

n
A

™

~4
B,
*

force on fillet weld - Hips/in.
3

x
Y

9 2 - . al & A

] L BRI H - ; i

Fig. 2 Fillet weld leg size for combined forces.

treated as a line. It contains the section modulus
(8«). for bending, and polar moment of inertia (Ju),
for twisting, of some 13 typical welded connections
with the weld treated as a line.

For any given connection. two dimensions are
needed. width (b) and depth (d).

Section modulus (S«} is used for welds subject

to bending loads, and poiar moment of inertia {dw)
for twisting loads.

Section moduli (S.) from these formulasare for
maximum force at the top as well as the hottom

portions of the welded connections. For the unsym-
metrical connections shown in thistable, maximum
bending force is at the bottom.

If there is more than one force applied to the
weld, these are found and combined. All forces
which are combined (vectoriaily added) must occur
at the same position in the welded joint.

Determining Weld Size by Using Allowables

Weld size is obtained by dividing the resuiting
force on the weld found above, by the allowable
strength of the particular type of weld used (fillet
or groove), obtained from Table 5 (steady loads)
or Table 6 (fatigue loads).

!
For a joint which has only a transverse load
applied to the weld (either fillet or groove weld),
the allowable transverse load may be used from the
table. If part of the load is applied parallel (even if
there are transverse loads in addition), the allow-
able parallel load which is lower must be used.

If there are two forces at right angles to each
other. the resuitant is equal to the square root of
the sum of the squares of these two forces.

= VO2 4022 ) Peeaaes (3)

If there are three forces, eachat right angles to
each other, the resultant is equaltothe square root
of the sum of the squares of the three forces.

fo= VI + 6° 4 2

The chart in Figure 2 can be used for E60
welds to combine two forces and indicate the proper
fillet-weld leg size.

Fillet Weld

Groove weld
(For 1" weid leg)

(for 1" weld thickness)

Partial Penerrafion *+*
Groove weid*
{For 1" weld thickness)

TABLE 5 - ALLOWABLE
STEADY LOADS

Parailel Load

{Ibs/linear in. of weld)

E&0 or SAW - 1 weld
92600 (AWS) ‘
= .40 o\ of base metal

(shear} (AWS)

E70 or SAW - 2 weld
11,200 (AWS)

E&0 or SAW = 1 weld
13,400 (AISC) *k

tension fransverse to axis

E70 or SAW = 2 weid of weld or shear - use table

15,800 (A1SQ) .
for tension parallel to axis

Transverse Load

of weld or compression -

E&0 or SAW = 1 weld

11,200 = .60 ovof base metal

(tension} {AWS)

E70 or SAW ~ 2 weld
13,100

weld same os plate
E40 or SAW - 1 weld

13,600 (A1SQ)

“I

E70 or SAW = 2 weld
15,800 (AISC)

"For bevel joint, deduct first 1/8” for effective throat, if done by manuai electrode.

g ’ 6\




| LETERMINE AN ALPEOXIMATE AR (MPACT
DISCHARGE , DURING (WCONTROLLED RUPTURE

VOLUME OF THE VNACLIUM SPACE,

- T2f |
Vo= = H

Z _

-y = 30 72 [F£] D= 15,‘” Fr
H = 1/ 2 Ft

ZRUIVALEN I~ o)/ STORED ENERSY N TH=
VoumE "V AT pa ] pE

E = /D"\/'

E= 65028,

THIS POTENTIAL FNERGY OF THE AR ABOVE THE
KEVLAR WNINDON , WILL CoNVERT 70 KINET C

ENERGY OF Ajr MoLECULES FLOWIN G THROUGH
A RUPTURE OF An AREA 1A'

OF 7HE KEVLAR FABRIC AT FULL VACLUM CASE
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From, CONTINUITY FLOW
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RUPTUREZ A"
2.
(_Q_,) A - RUPTURE- AREA.
A
< < ASSUMED A

2-
£
S AF
B - MASS OF THE AR |
m = Q&@(ZQWJ 008 ~ SPEC/FIC
2 LOS
"= 6,075 f-’%{.@c] [, T

2
E!< = 0,076 <Y .
Z (0.00/7)"
2
65028 = ©O.076 @24 s
Z( 9,00/7)
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THIS 1S A MARG/NAL IMPAC T CON
HE FIXTURE ASSEMBLY  WEHCYH
wEIGHT IS 4250 ﬁzsj ,
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"‘Fh Fermilab
Drafi Reyision March 4, 1994
E-832 %
K-Tev 1.8 Meter Window Assem" iy
Procedure /"« |
SEE APPENDIX 5
: : |
Written by Dave Erick ; /T/Ggg g ﬁ’g’;ﬁ‘f“

January 15, 1994

Materials, Equipment, 3Ad References

Drawing 9220.
Drawing 922.0832.

. Alummum_

.. Window Assembly

: .. Vessel Assembly

.62 600 Ib. capacity)
rethane O-ring stock

: : Pont Mylar Sheet (Aluminized coating)
MSDS#12407

* Woven Kevlar MSDS# 12406

* Hysol epoxy ... 826 resin (MSDS# 07625 )and 308 Hardener
MSDS# 06160 )

e RTV 157 (gray) MSDS#04471

Utility knife and razor blades

Surgical knife and blades

Wooden tongue depressors
Oxy-Acet unit with standard regulators, hoses and tips.
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* Nederman electrostatic filter for exhausting fumes when

* burning Kevlar and Mylar. Flexible extension hose for the output
side of the filter unit.

* 600 ft/lb. torque wrench
* Removable wooden flange periphery work surface

* Removable aluminum cover to protect assembly when not
worked on |

* Nylon blocks to elevate upstream flange from Tes
* 2 inch wide green tape stock # 1365-0980

* Curved surgical scissors

Kevlar scissors
Test Vessel is used as an assembly table #!
Eye protection (Maybe particle mask)®
ES&H requirements/recommendations

1100 Aluminum Alloy O-ring ¢
One 1100 aluminum alloy o-rirfg
correct length of the 1100 aluminum”
appropriate o-ring grooved

assembly print (MD-

;) must be made for window. Determine the
fFeded for o-ring grove by fitting the rod into the
flange.l Determine the correct groove by consulting the
| Gur the rod to the correct length and weld the two ends
together. File and s weld unril it blends with the parent material diamerter.

There should not be any scratshgs or nicks in the o-ring. Hand polish the o-ring using a
Scotchbrite pad. Store ring inj’safe place until needed.

Urethane O-ring

One o-ring (.250 diameter) is needed for window flange. Determine the length of urethane
o-ring chord material by fitting material in the correct o-ring groove (again consult assembly
print for correct grove). Cur the o-ring material to length and join the ends using the
conventional heat method. Trim excess material carefully with razor blade to blend with rest
of chord. Clean thoroughly and store in a safe place until needed.

.005 Mylar (Polyester metallized film) |
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Unroll and inspect mylar to be sure there are no scratches, nicks or other defects. Cut two
pieces of mylar approximately six inches larger than flange. This will ensure the mylar sheet
is large enough to be pulled taut over the flange and then taped to the work table/shelf.

Orientation of the merallized surface is critical. It should be the atmospheric side of the
window. Double check the assembly drawing,

Keviar
Unroll and discard the outer layer of kevlar if signs of degradatig bvious. Inspect the

ver the flange :and then taped to

will ensure the kevlar sheer is large enough to be pulled ray
the outrigger.

Epoxy
The epoxy should not be prepared until it is going to be used.
used. Mix 75 ml. of hardener to 75 ml. of:
squeeze bortle. This mixture will fully cure in 2

one to one mixing ration 1s

in. Mix thoroughly and put into a

rk table)

f 3/4 thick plywood. Special brackets that
Y nuts which were welded to the flange
oynd flange diameter. The nuts where welded in
es larger than the diameter of the window flange.
nd kevlar during assembly. The outrigger is made to be
o1 to make a new window. Nuts will remain on flange

Wooden Outrigger Pladform (Flange »
The wooden outriggers (table) afe

support the plywood were yge
(9220.832.MD-285389) equally s
a position that made approximately 12 i
This will aid in taping gFmyl:
removable for further

indefinitely.
Assembly Procedure
(most of this procedure requires two people)
1. Screw 1/2” - 13 swivel eye bolts into special removable pick points of upstream flange

MD-285389. Using crane and spreader bar, place the flange (o-ring side up) onto the
equally spaced nylon standoffs which have been placed on test vessel flange.

2. Atrach wooden outrigger platform to upstream flange (MD-285389).
3
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11.

Center one piece of .005 mylar (aluminized side down) over the flange and onto the

outrigger platform. Tape the mylar to the outrigger platform as needed allowing the
mylar to sag 1/4 inch in the middle of the flange. Use straight edge to measure sag.

Lay the Kevlar over the mylar, making sure it is smoothed out evenly on the mylar.

Tape kevlar down onto outrigger platform all the way around. Check with a straight
edge to ensure 1/4 inch sag. '

Place and then tape the second piece of mylar (aluminj
kevlar so it conforms to the first piece of mylar and kevlas

up) on top of the
sag in the middle of the flange. Again rape down mylar as needed N

touching flange (MD-285389). Shine a flashlight u

apart in flange. When the holes are lined up berween bot flanges, lower flange (MD-

Make timing marks on the top flange (M“: 85 3 ::lO), the window, and the bottom
flange (MD-285389). These marks will be ti5#d to align the flanges and the window

later on.

Locate the four holes 90 éew: -
Use torch to carefully burn the
holes. You must

Hich will become the bolt hole clearance holes.
material from the inside of the bolt clearance
electrostatic filter when burning any kevlar and mylar!
to avoid snagging or pulling a strand of kevlar.

*Extreme care

The electrostaric
four clearance holes

s} be exhausted outside of the assembly building. After the
¢/been burned out, temporarily place bolts through the holes
in the assembly. Tlghten the bolts down to 80 foot/pounds. This will hold flanges

while burning the window material out of the remaining holes. Remember to use the
electrostatic filter exhaust.

Using torch set, burn the material out of the remaining bolt holes. Be sure to remove
all kevlar strands from the holes. If they are not removed, the strands may catch on

the bolts when they are screwed in.

When all the bolt holes are open, remove the four bolts which were temporarily placed

“in the holes.
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12.

13.

14

15,

16.

17.

18.

19.

-23

Using the crane carefully lift the top flange (MD-285390) off the lower flange (MD-
285389), making sure the window material does not stick to the flange while it is
removed. Use tongue depressors to separate material from flange. Flip flange over

180 degrees so o-ring is facing up. Place flange in work area so that aluminum o-ring
can be installed.

Carefully peel the top sheer of mylar away from the kevlar byf2edi
depressors between the two materials in the areas where thé
away. Once again, care must be taken to ensure that the
After the mylar is completely separated from the kevlar, plate the
until it is needed again.

ng wooden tongue
les have been burned

ds are not pulled.

in a safe place

...............

%a-ﬁ-

cuum silicone grease. From
w/étandoffs) carefully squeeze
unnl it snaps into the o-ring groove of the

The orange o-ring must be inserted into the ,
(MD-285389). Coat lightly the orange o-ring wich
under the flange (between the test vessel flange and ny '
the o-ring berween the mylar and the flang
flange (MD-285389). "

ve of the upstream flange

When the orange o-ring is-in place, it will &

cate a small impression on the surface of
the kevlar. Use a felt tip mar e this ridge around the kevlar. This
marker line will act as a gui

plying the epoxy.

Working on the downstre
from the upstream ﬂangc (MD-
of the aluminum o<fifig:e
groove. Allow pife

will hold the

put back onto the up

fnsert the aluminum o-ring into the flange o-ring
Set up, which usually takes about three hours. The RTV
| g in place when the flange is picked up, flipped over and
flange (MD-285389).

While the RTV is setting up, mix the epoxy and apply a bead of epoxy to the marker
line on the kevlar. Use a wooden tongue depressor to work the epoxy into the kevlar.
The epoxy will soak into the kevlar and spread out about 3/4 of an inch.

Carefully place the mylar which was removed in Step 13, back on the top of the
kevlar, lining up the timing marks.

Using the crane and the spreader bar lift and turn over the downstream flange (MD-
285390) with the aluminum o-ring. Slowly lower the flange with the aluminum o-
ring facing down, lining up the timing marks on the upper flange the window and the

5



lower flange. Use bolt holes as a guide when lowering flange. Lower the flange
completely so it is sitting on flange (MD-285389).

20.  Screw bolts through top flange (MD-28390) into lower flange (MD-285389) and
torque bolts using bolt tighten sequence provided on the print.

21.  After curing the epoxy for 24 hours, the excess window material Lon the outside of the
flanges can be cut away with a scissors using the outside ed
The remaining material can be burned away with a to/
smoke eater when burning the material.

¢ f e flanges as a guide.
ember to use the

22. Remove the outrigger platform from the assembly.

23.  Before leak checking the window assembly, the.
must be cut out (it was used as an assembly aid). Yo
over 180 degrees. Extreme care must be taken when
because the mylar is laying next to the
of the mylar with a piece of tape which
the mylar window. When the mylar has bek
a small slit using a hooked surgical knife.

use blunt nose scissors to cups

and one half of the inner _ 1

window on the vacuum side
xarefully flip the assembly
ng this mylar window out
With the vacuum side up, lift the center
tiick on the surface in the middle of
liftéd away from the kevlar, carefully cut
fe the slit to access the mylar, carefully
d the mylar window to with in an inch or an inch
. Remove mylar cutout and dispose of.

24. The assembly is now ready for A testing. See comments before continuing.

COMMENTS :

This procedure was derjyéd from previous kevlar-mylar window assembly procedures.
Reference : E-773/731 12 inch and 30 inch and 48 inch diameter windows.
Drawings: #9220.731-MD-202185 and 9220.731-MD-202178. This procedure is
still in draft form pending Safety Review Committee approval.

The vacuum, hydrostatic, and puncture tests that follow the completion of the
window assembly fall under a procedure written by Andrew Szymulanski. He is
coordinating this with the Safety Review Committee. The ordered tests shall not be
executed until A. Szymulanski has the Safety Review Committee approval to do so.
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* The RD/ES&H section (Bill Nicholson) is reviewing personnel hazards having to
do with the burning of the keviar and mylar. However, the accepted and applicable
procedure is to exhaust the output side of the fume collecting apparatus (electrostatic
filter) to the outside of the assembly building. Extending the exhaust through a door |

or window with a flexible exhaust extension is acceptable.




(O, RERUIRED TORKQUE AND BOLT/NG SEQLIENCE . |

TO FIND THE RIGHT CLAMPING FORCE

A SERIES OF TESTS #AS BEEN PERFORMED,

FOR THE KEVLAR / MYLAR SANDWICH,
THE TORRUE VALLE WHICH YIELDED THE MAX]

PULL OUT FORCE FUR 7#E CLAMPED MATERIAL
NAS 50 F*lbs |
THIS VALUE TRANSLATES TO 45977 [ps/]
TENSILE STRENGTH 1A 7THE BOLT

THE (AX. STRENGTH OF THE BOLT s [52000)psi]

(D.] T/GHTENNG THE BOLTS,
SKETCH No & SHOWS THE WINDDxV
ASSEMBLY BOLT ARPANGEMENT.
(0. START wirt BoLT No ! Posimien (]
CAND TIGHTEN THE FIRST (4 )BOLTS
TO 25 Frles AS FoLlovw

/@./:2 CCONTINUE WITH THE NEXT (QJBOL?TS

IN THE SAME MANNER, FOLLOWING
THE ARROW DIRECTION .

10, 1.3 conmnuE greER (4 ) AS ABOVE
LINTIL ALL ARE TIGHTENED.

a)

(0,14 INCREASE THE TORQUE T 50 [Rles ]

AND CONTINUE A4S [N L7

bl 2
4.0 3




0.

(3. 1.5~ INCREASE TORRUE VALUES ~— ‘#37
' O 0O [FtlbsT|
150 EEIR
cod ~I -
250  -n-
FOLLOWING THE STEFPS OF
4.1,/
4,1, Z
.1 3

FOR EACH TOAQUE \UALUE.

PLACE THE WINDOW ASSEMELY
ON THE VESSEL FLANGE, AND
INSTALL ThE BoLTS (PosZ2,)
AND NUTS [ PeE, 3) W/T#H SARING
WASHERS, -
TIGHTEN #ALL (6D BOLTS
/N THE SAME IWAY AS DESCRIBED
FOR  POS, 1 BOLTK,




KIEY - [.EBm VACu, %

WINDOK

RIGGING ARRANGEMENT FOL AN AR
BLEED/NG. OFPERA 770N/ .

L[ .
=

wg"$ o - 4
S
| 42’16? —(4" = 1" WWW’“—) 2 s

CRANE WILL STAY ATT7TACHED AND LOCKE]) OFF
DURING TH= BL EEDIN G OPERATION

SKETCH S




{ | APEENDe |

APPEANDI X - - iy
SELECTNG 7o ,' . L _3% -
RELIEF VALVE [ | !
M
MANU FAC Tyerr ! TELCEDYNE  FARRIS ENG .
CATALOE | 89 C
VALVE TYPE
- MNUNMBER /850
/NLCTY_
MNPT /H
OUILE]
Fnver £
MAX, SET ,\
S
MRESSUEE 4 200 PTG

CAPACITY OF THE WAL UVE @ 25 Jo 0u5£/°/ecss«£5
AND SET PRESSULE ©F ~ 4f) e

(sfc CAPACITIES TABLE ON /OA@C &
OF "FARR/IS" ciT. 187 C )

CArPACITY = 20 C/rz/m A
CAPACITY @& /O Jo COVERPRESSULEL

W(@/ﬁ%) T—Z@X 0,6 = /g G;QL%/};’/I«I/L

SET FRESSURE + (05 OVELIRES RE =

Max, PRESSURE NS I1DE
THE VESSE

40 + @ = 44
G4e L 45




APREND Y |~

WHERS 45 PERTA/NS TO . e LaunRlbPF°
I PRESSURE INSIDE THE VESSEL.

-G
s -:
. - ~ ;
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~ SERIES 1850, 1855 «/

: & 1856M
PRESSURE

RELIEF VALVES

1850

IIT]'I'I'[I
(0

\\
N
N
\
N——10
-4 ~ N——12
N
% 13 36 St. St 316 St. St
i 1 jBody Or 0Or
8A-351, Gr SA-351. Gr.
CF8M St St. | CF8M St. St
/ 4 SA-21B Gr | SA351Gr | ASTMAIZ6 | ASTM B62
, ; 2 | Bannet WCB Carb. St. | CF8M SL St. | CLB Castiron |  Bronze
/ 3 |Disc 315 St. St 316 5t. St Brass Brass
3 4 |Blow Down Ring St. St. 316 St. St. Brass Brass
; ; 5 jCap Carbon St. 316 St. St {ron Bronze
o
Jv 1 6 | Stem St. St 316 St. 5t St. St. Brass J
7 | Spring Adj. Screw St. St 316 St. St Brass Brass
T T O i s
. Cl 9 | Spring Button arbon St. arbon St.
(ELY‘ gAéLOSNih S%?EEW 6 {Upper) Rust Procfed | 316 St. St. | Rust Proofed St. St.
’ ) ) 10 | Spring Button Carbon St. Carbon St.
10 {Lower} Rust Proofed 36 St. St Rust Proofed St. St.
Flexible Flexible Flexible
14 11 | Cap Gasket Graphite 316 St. St. Graphite Graphite
mg 12 1 Stem Retainer St. St. 316 St. St - —
[ g\ 3 13 | Lockwasher St. St. 316 St. St - -
. \ 14 | Groov-Pin - - St. St. -
4 15 | Retaining Ring _ - - St St.
16 | Wire Seal Stainless Steel Wire/Lead Seal
17 | Namepiate .
{not shown) Stainless Steei
1855 ~" 6 18 | Soring See Selection Table
Lap Joint Stub SA-403. Gr. SA-403 Gr.
1 5 N | End (Inlet) WP316 St. St. | WP316 St. St.
i 0 |Lap Joint Stub SA-234 SA-403 Gr.
T End {Outlety Carbon St. | WP316 5t. St. NOT AVAILABLE
10 E |Lap Joint Flange SA-18t or SA-182 Gr.
(Inlet) SA105Carb. St | F316 St St
3 1 | Lap Joint Flange SA-181 or SA-182 Gr.
{Outiet) SA-105Carb. St.| F316 St. St.
Notes:
4 1. Applicable to the F1850 Senes (flangeq).
1 2. Also suitabile for iquid sarvice where ASME Code certfication 1s not reguired.
3. The 1856M(C) open lever and packed lever CONSITUCLONS Use a stem relames design simiar to internals shown
for the 1850 Series.
. 4. All open lever types are provided with an untapped hole In bonnet lor dranage of congensate.
1856M [S— 1 . Senes 1850 (%") and 1850H (1) suppiied with body gasket In the Same maenais as the cap gasket




APPEADIX 1

1. Available with the following cap constructions:

GENERAL
NOTES Constrietion | 1o Type Number
ALL SERIES Open Lever oL
Packed Lever -PKD
Test Gag WG

PALE YT
2. Availabie with (" Ring Seat Pressure Seal option ‘ ;2-
(not illustrated)— add “R" to type number. "

Examples: 1850R
1856MR-PKD

Choice of elastomers includes Buna N, Viton,
silicone. ethylene propylene and Kalrez.

3. Test lever required for air, steam and hot water
{above 140°F) service.

SELECTION TABLE

SCREWED VALVES

SERIES 1850/1850H MNPT INLET x FNPT OUTLET
. Maximum St Pressure, PSIG jalet . |- Max-. U Msteriales:
s ialet % 1 1% 2 3. Temp: | Back Press. Body/ -
Type o A ] )
Number - [Outiet | 1 % 2 3 4 | Bange °F | PSIG- |  Bonnet::
1850 300 300 30a 300 300 —20m Carbon Steel,
400 Rust Proofed
1850H - 800 - - - 50 316 SL. St/
Carbon St.
1852 300 300 300 300 300 400 1o High Termp.
1852H - 800 — _ _ 750 Alloy (Note 2)
1850/54
B5/S 300 300 300 300 300 —400 1
400 316 St. St.
1850H/54 — 800 - - - <0 36 St st
316 St St
1852/54 300 300 300 300 300 01 10 High Temp.
Alloy (N
1852H/54 — 800 _ - _ 750 oy (Note 3)
Notes:
1. For ¥2" x 1" 9ize sea 1890 Senes in Catalog 438C.
2. Above 400°F High Temperature Alioy Steed. Plated ot High Temperature Stainless Alloy 1s required.
3. Above 400°F in S4 Types, High Temperature Alloy Steet, Nickel Plated or Migh Temperature Stainless Alloy 1s required.
SERIES 185511856M MNPT INLET x FNPT OUTLET
- o Maximum Set Pressure, PSIG - oiaTi kT e U o - )
Wpe Lo|lnlet ¥l 1|V (1R|R| 2| 2 (2% 2%k 3 Temp-2: | Back Press. | .
Number - Outlet=- | 1% | 1% [1% | 2 2% |2% | 3 | 3. 4:| 4| Fs0ge.F | P8IG |
1855 250| — (20| — |250| — [250| — |250|250( 2O Brass or BrOnze/ . rhon Steel,
JE IR SN AU R RN RN _ -0t Rust Proofed
1856MC 250 250 0 Brass or Bronze/
Bronze
1855M ~ [300| — 1200 — |250{ — |260{ — [250| —4%0% 316 5. St.
Note:

For ¥o' x %" and ¥a" x %" sizes ses 1895/1896M Senes i Catalog 483C.
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CAPACITY SELECTION

TO USE THE CAPACITY TABLES, LOCATE THE TYPE NUMBEH AND VALVE SIZE.
REFER TO THE CORRECT COLUMN IN THE APPLICABLE FLUID TABLE..

'
1850 Yax1 1% 1l‘/zl
1850H 1% 1% - — - - - -
1855 Y x 1% 1% - e x 2V 2x%3 x4 Ix4
1856M 1x 1% - "x2 2x 2% 2/2x3 Ixd -
Column A 8 c D £ F G J

254 OVERPRESSURE
. % % Capacities in Standard Cubic
) R =7 Per Minute at 80°F. :
Sat
Pressu Press:
(Psm;‘ \ A B c ] E F ¢] ‘mg‘r A B ¢ ] E F G
1# Incr. 3 5 g 13 20 35 50 1# Incr, 9 15 25 36 57 98 142
5# incr, 16 o7 44 63 101 175 252 5# Incr. 44 76 123 178 284 492 708
10# incr. 32 54 a8 126 202 350 504 104 Incr. 89 152 247 355 569 B3 1417
19 94 161 261 376 602 104 1499 15 264 452 733 1056 1800 2923 4212
20 108 185 301 433 694 1200 1728 20 304 521 845 1217 1949 3370 4856
40 169 289 468 674 1080 1868 2691 40 474 811 1316 1895 3034 5248 7561
60 232 397 644 927 1485 2568 3700 60 g5t 1115 1809 2605 4171 7215 10394
80 295 505 §19 1180 1889 3268 4708 80 829 1419 2302 3315 5308 9182 13228
100 358 613 995 1433 2294 3968 5717 100 1006 1723 2795 4025 6446 11148 16062
120 421 722 1170 1685 2699 4668 6725 120 1184 2027 3288 4735 7583 13115 18895
140 485 830 1346 1938 3104 5368 7734 140 1361 2331 3782 5446 4720 15082 21729
160 548 938 1521 2191 3508 6068 ar42 150 1539 2635 4275 6156 8857 17049 24562
180 611 1046 1697 2444 3913 6768 9751 180 1716 2039 4768 6866 10934 19016 27396
200 674 1154 1873 2696 4318 7468 10759 200 1894 3243 5261 7576 12131 20983 30230
220 737 1263 2048 29849 4723 g168 11768 220 o072 3547 5754 8286 13269 22949 33063
240 800 1371 2224 3202 5127 #8868 12777 240 2249 1851 6247 8996 14406 24916 35897
250 832 1425 2311 3328 5330 9218 13281 250 2338 4003 6494 931 14974 25800 37314
260 BG4 1479 2399 3455 5932 260 2477 4155 6741 9706 15543
280 Qo7 1587 2575 3707 5837 280 2604 4459 7224 10417 16680
300 990 1695 2750 3960 6342 300 9782 4763 777 1127 17817
400 1306 400 3669
500 1622 500 4557
600 1938 600 5445
700 2254 700 6332
) 800 2570 800 7220
Notes:

1. Capacites for Air and Steam at 30 PSIG and below are based on 3 PSI overpressure.

2 Incremental cApacles: Getenmine the capacdy at any set pressure by adaing or subtractng the correct ncremental value 1o any capacity hsted.

3. Set pressure Imit of the 1855 Series s 250 peg as shown by the Grey colored ine. Set pressure hmi of Ihe 1850 Senes 5 300 p3Ig a8 shown by the Brown colored ine.
Maximum st pressure Series 1850H is 800 psig. For 1856M Senes pressure firits, consult the selection 1able.




CAPACITY SELECTION

TU USE THE CAPACITY TABLES, LOCATE THE TYPE NUMBER AND VALVE SIZE..
REFER TO THE CORRECT COLUMN IN THE APPLICABLE FLUID TABLE.. .

APPER L) < 1

1850 Yax1 tx 112 —— e x2 2x3 3x4a -
1850H 1% % - - - — -
1855 Yx % 1x 1% — " x 2% 2x3 2% x4 3Ix4
1856M 1x 1% "ex2 2x2% 2% x3 3x4 -
Column A c D E F G
R .
e d
-Capacities in US. Gallons
= Per Minute at 70°F (See Note 1)
Sat
Pressu
ot A B c D E F G
15 10 18 26 40 71 111 182
20 1 20 29 45 8§t 126 183
40 17 ae 43 67 119 186 270 —
60 21 36 53 82 146 227 331 el
80 24 &2 B 95 168 263 382 Vapors Vapars Vapers Vagors
Inlet Gases Gasges Gases. Gases
100 a7 47 68 106 188 294 477 Ske |Liguids{ & |Uquids| & |Liquide) & |Liquids| &
120 29 52 74 116 206 322 468 Onty | Steam | Only | Steam | Only |Steam{ Only | Steam
140 32 56 80 125 222 347 505
160 34 80 86 134 238 371 540 % | 0098 |"0163  — — |o0008 | 063 | - -
180 6 63 91 142 252 394 573
200 2 87 9% 150 266 415 604
220 0 70 1ot 157 279 436 633 t | 0173 { 0280 | 0096 | 0463 | 0.173 | 0.280 | 0098 | 0.163
240 41 73 105 184 291 455 GBI
250 | 42 74 107 168 297 464 675
260 3 76 110 171 303 v | 0390 | 0653 | — — | 0390 | 0653 | 0.250 | 0.452
280 45 79 M4 17T 314,
300 48 81 118 184 32§
400 53 2 | 069 | 1048 | — — | o891 | 1048 | 0300 | 0653
500 60 ~
600 85
700 Al 2% | - - - — | 1080 | 1811 | 069t | 1048
800 75
Notes: 3 |1080 | 1811} — — § 1570 | 2617 | 1080 | 1811
1. Todetermine capadity at 10% overpressure multiply the capacty at 25% overpressure by 06.
2.8t pressure fimit of the 1855 Series 15 250 psig as shown by the Grey colored line.
Set pressure iimit of the 1850 Series 1s 300 psig as shiown by the Brown colored line, Note:

Far sizng purposes, the coetficients ot d:scharge Kg are 0.953 for arr. gas and vapor,

Maximum set pressure Series 1850H is 800 psig. For 1856M Series pressyre iimis, 064 for liquids,

consult Ine selection table,
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Du Pont Materiai Safety Data Sheet

MATERIAL IDENTIFICATION

NAME : KEYLAR® ARAMID FIBER - DU PONT

TRADE NAMES / SYNONYMS ¢
KEVLAR Aramid Yarn
KEYLAR Arunid Slanle
KEVIAR Aramid Pulp
KEVLAR Aramid Floc
KEVLAR Aramid Fabric

DU PONT REGISTRY NUMBER DP5.73.6
TSCA INVENTORY STATUS : Reported/inciuded
MANUFACTURER/DISTRIBUTOR: €. I. du Pont de Nemouts & Co. (Inc.}
1007 Market Steet
Wilmington, DE 19898 -
Date Prepared: 07/26/89
Preparer: E. A. Merriman
1-800-453-8527

R, Lo e
e b

leeviay
/.

oy

TRANSPORTATION EMERGENCY PHONE : CHEMTREC: 1-800-424-8300
MEDICAL EMERGENCY PHONE © 1.-800-441.3637
COMPONENTS
Material : CAS Number %
Poty(1crephthaloylchloride-p-‘phienylena - diamina): 26125-61-1 >89
Waler, absorbed (pulp shipped as wetlap . 7732-18-5 < of »7
contains up to 35%-50%) '
Socivm sulfate : in KEVLAR puip : 7757-82-6 <0.1
: In other lorms : <2
Finish : Noue <2
Wax overiay, in addition 10 above, on yam : 8474-43.4 <10

lypes- 960, 978 only

PHYSICAL DATA

Melling Point : Does not meht.

Solubilily in Water : insoluble in wator.

Odox : QOderioss.

Color : Goid.

Spacific Gravity ¢ 1.44

Form ;. Solid - continuous multi-filamont
yarns, siaple, cul floc. pulp fabnc.

“% Volaiiles . <« 9%, water ang finish. (<50% wator,

<.5% finish in wetlap)
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(HEALTH HAZARD INFORMATION - CONTINUED) 4 7

Salcty Precautions

Avoid Broathing fibers or dust. Follow good industriai hygione practicus for ventilution and clean-up;

in particular avoid Ihe usae of air jets 10 biow off equipment; use vacuum cleaners with high efficioncy
particulete air (HEPA) fillers instcad,

Do not handie moving threadlines of KEVLAR®, as entangtemunt with a high strength fiber can soverely
cul or gven saver lingers.

FIRST AID

INHALATION: If larga amounts of fibers aic inhaled. remove 10 fresh air. | breathing is difficult, give
oxygen, and cail a physician

SKIN CONTACT: if tibers irrltate the skin, wash wiih soap and watot.

OTECTION INFORMATION
Generally Applicable Control Measures and Procedures

Hf the fibers or parts made from the fibers are cut or otherwise mechanically worked, dusts and
libers may be generated. Use enginoering conirols whore technicady feasible such as isolation,

enclosures, exhaust ventilation. welting, and dust coilection systems whergver necessary to
control airborne raspirable fiber axposures below applicable mits.

Locse filting clothing that is routingly washed is recommended 1o reduco build up of fibers m
chafing points. : :

Laser culling of fabri¢ of KEVLAR or of laminales containing XEVLAR or machining that
producos smoks should be well exhausted or ventilated 1o remove fumes from the wotkplace.

Water jet cutling of fabric or composites of KEVLAR produces finils in the cutting waste. 1

dricd, 1his wasto can bacome a source of airborno respirable fibers. Rinse or wipe waste lrom
* work surfacas and parts.

Personai Protective Equipment

EYEFACE PROTECTION
When culting or mechanically warking this product, wear salety glassas or coverall goggles.
RESPIRATORS

when cuulpg or mecharnically working ihis product wear NIQOSH/MSHA approved_ 'csoirgtory _
protaction il there is potenual for airporne exposures in excess of appiicabie tmits, or il there is
potcntial tor nritation of the nasal passages 10 cocur due 1o tho mechanical action of tne fibers.
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(HEALTH HAZARD INFORMATION CONTINUED) "'4'8."
ANIMAL DATA (CONTINUEDY;

respirable cortent) shewod mild fibrosis a1 concentranons of 25 hbers POr cubic cenlimolo and ung
tumors (CyStic keratinizing squamous cnll carcinomas) i some 1ais in the group oxposcd to rgspirable
fibers at concantrations of 100 libais per cuble centimater. This is & unigue lype of lumor @ot founa n
humans and may bo Indicative of a nonspecilic biciogical response 10 the respitable material rather
than an indication of KEVLAR® toxicity. No tung tumnors and no fibrosis were seon in animais exposed
10 2.5 resplrable fibers par cubic centimeter for two years. Al no concenlralions were fibess found 1o
have migralcd Leyond tha lungs and associated lymph system. Abdominal cavity tumors have been .
obeorved in two studies whore rals were admunistered KEVLAR by intraccavily injection. For addiliona:
details. see Reforcnces.

HUMAN DATA.

Skin sensitization. has not been observey in human skin tests. The mechanical action of the libCrs may
cause slight skin irritation a1 cothing hinding points and mild 1rritation of the cyes and nasal pascages.
Overcxposure 10 the respirabie fibers by inhatalion may cause mild ang lemporary uppet respiralory
irritation with discomiort or cough. Based on unimai lesting, prolonged and repeated exposure 10
exéossive CONCeNialions may causc permanent lung injury.

Workplace exposure measurements: Measurod levels of airborne respirabla fibrits from handling and
processing KEVLAR pulp and filameni yarn are typically 0.3 fibrils/ice, or less. 8-Hour lime
Welghted Average (TWA)Y. The normally iow alrborne dust lavels result from the inherenl tendenc,
KEVLAR librits 1o clump together - they have high surfoco static charges and their bran_chod shapcs
readily interiock. Staple spinning operations, with their high potential lor fiber abrasion can proguce
levels of 1-3 fibrils/ce unless air handling is wett designod and mainiained. In ail processing of
KEVLAR, the use of compressad air to Clean equipment can temporarily increase the airborne tibnt
concenirations markediy. Equipment should be vacuumed or wiped instead.

Caicinogenicitly

None of tho components in this material is listed by IARC, NTFP, OSHA, or ACGIH as a carcinogon. St
Animal Data discussed above.

Exposure Limits for KEVLAR ARAMID FIBER - OU PONT

AEL * (Du Pont) : 2 respirable fibers/icc (8-Hr. TWA)
TLV ** (ACGIH) : Nona established.
PEL (OSHA) :  None established.

* AEL is Du Pont's Acceptabie Exposure Limit, ) L,
** TLV is 8 registered radomark of ihe Amarican Congress of Governmental Industrial Hygieisis

Othar Appticable Exposure Limits:
Exposute Limits for KEVLAR DUST
AEL" {(DuPonty: 5 mg/m3, Total Dust
TLV ** {ACGIH) : None Establishod.
PEL (OSHA) 1 None Estaolisheo

Paniculates Not Olherwise Reguialed

PEL (OSHA) : 15 mgrm3, Total Dust
S mg/m3, Respirable Dust
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DISPOSAL INFORMATION

Spill, Legk. ot Releass

Use appropriate PERSONAL PROTECTIVE EQUIPMENT during cinan up. Wash, s!povol Ot sweep
up and place in solid waste conralneis. Clean up dusts and fibers wilh high elficiency
parucutato air (HEPA) fillcrea vacuum equipment,

Waste Digposal

KEVLAR® is not a hazardous waste &s defined by reguiations implementing {he Resourco _
Conservation and Recovery Act {RCRA). In general, KEVLAR wasio materials may be discarded in

accordance with the Stale ang Local regulations governing the disposal of other common or
non-RCRA regulated wasie matetials.

SHIPPING INFORMATION

oor
Proper Shipping Name : None, non-regulated

STORAGE CONDITIONS

KEVLAR dry pulp should be stored wiik 4 - 8% absorbed moisture 10 control static charge.

Slorage:
Boxos of yarn
Bales of slapie
Bags of puip
Rolis of wetiap
Rolls ot fabric

ADDITIONAL INFORMATION AND REFERENCES

This MSDS is provided to comply with provisions of the azard Communication Standard (23 GFR
1910.1200).

Sunertund Amendmeonts and Boaulhorization Act of 1986 (SARA) Tifle lil; KEVLAR contains no toxic
.chemicals as reguiated under section 313 Emergency Planning and Community Right-to-Know Act
(EPCRA) of SARA Titla ) and 40 CFR part 372. KEVLAR is not reguiated as hazardous waste under
CERCLA and Is not subject 10 the Superiund 1ax.

ilornia Safe Drinking W Toxic Enforcamen i 1986 [Proposilion §5): KEVLAR

contains rione of the substances known 1o ine State of California to cause cancer or reproatucive
toxicity.

Penngyivanig an n iahts1a. . KEVLAR is not subject to pravisions of the
Pennsyivania ana New Jorsey Aight-io-Know laws.

Roferonces: :
Lee, K.P,, et al, Toxicology and Apptiad Pharmacology, 71 (1983), 243-253.
Lee. K.P., et al.. Fundamenta! ang Applied Toxicology, 11 (1988), 1-20.

Vu, V.T., Health Hazarg Assescment of Non-Astesios Fibers (Final Dratt), Office of Toxic Substances.
U.S. Environmental Prolcction Agency, (May, 1988), 19-21, 152.164.
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MATERIAL SAFETY DATA SHEET -50—
SCHARR INDUSTRIES .
40 EAST NEWBERRY ROAD Date revised: 2/9/94

BLOOMFIELD, CT 06002

SCHARR 24 HR. # (203)243-0343

SFCTION | - PRODUCT IDEHTIFIC."TIC‘I

TRADE NAME: SO0 gauge Polyester film metallized ¢ WA ¢\
CHEMICAL FAMILY: - Potyethylens Tersphthalate ¢ 3 “ 5
FORMULA: N/A
PRIMARY PRODUCT USE:  Film industry relsted procucts
' o SECTION | - HAZARDOUS COMPONENTS -
INGREDIENT -~ ICAS = R(BYWT)  PEL ny -

a2

THIS PRODUCT IS mT _REE..I.ATED LNDER THE OSHA HAZARD CU'HJNICATION STMDARD

29CFR1910.1200 OR SA

. -:_
P X

- é"_‘f N _'.
i
'v--‘-
T
o
P

MELTING POINT °f
SOLUBILITY IN WATER

000R

PERCENT VOLATILE WT.
APPEARANCE

STATE

SECTION 11§ - PHYSICAL PROPERTIES

.

: NJA

: INSOLUBLE

: NONE

: 08

1 METALLIC FILM
; SQLID
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SECTION 1Y - FIRE & EXPLOSION INFORMATION

e R S

FLASH PT. °F : +700°F A

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decompesition may form toxic ..
materials: carbon monoxide & carbon dioxide, carbon compounds.

SPECIAL PRECAUTIONS: Toxic gases may be released during fire. Use positive-pressure,
self-contained breathing apparatus and full protective clothing. Handlingof this™
rnaterial may cause generation of electrostatic charges and sparking. Use electrical

grounding equipment to minimize charge buildup. Avoid dusting. Dust levels can
buiidup to explosive levels.

EXTINGUISHING MEDIA: Foam or carbon dioxide or ¢ry chemical or water spray.

i

SECTION V - HEALTH HAZARD DATA

PERMISSIBLE EXPOSURE LEVEL: NOT DETERMINED
THRESHOLD LIMIT VALUE:  NOT DETERMINED

EEFECT OF ACUTE OVEREXPOSURE:

EYES - No specific information. May cause irritation by mechantcal contact.
SKIN - No specific information.
BREATHING - No spectfic information
Swallowing - No specific information

|1 exposed to fumes from over heating or combustion, move to fresh air: Consulta
physician if symptoms persist. : -

wash skin with soap and pienty of water.

Flush eyes with water. Consult a physician if symptoms persist.

If moiten polymer contacts skin, cool rapidly with cold water. Do not attempt to pe’
polymer from skin. Obtain medical attention for thermal burn.

1 . None are XKnOwn.
|

HFHI(‘“A! CONﬂlT!ONﬁ AGGRAVATI:'D ay FYDOSUAF None are kKnown.
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SECTION VI - REACTIVITY DATA

AL A S

HAZARDOUS POLYMERIZATION: Cannot occur

STABILITY: Staple

INCOMPATIBILITY: Avold contact with. strong oxidizing agents.

SECTION YiI - SPILL OR LEAK PROCEDURES

T NENR——

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
SPILL OR LEAK PROCEDURES: Pick up film to aveid a slipping hazard.

WASTE DISPOSAL: Dispose of in accordance with ail Local, State and Federal Regulations.

A
e S —

SECTION YHI - PROTECTIVE EQUIPMENT TO BE USED

R I

ventnation may be required

EYE PROTECTION: Safety goggles or glasses in compliance with OSHA reguiations and good
industrial safety practices.

OTHER PROTECTIVE EQUIPMENT: None required

SPECIAL PRECAUTIONS: Use good hygiene practices, wash hands after handling, use good
housekeeping practices, keep work area clean.




KTeV LEm VACUUM wWINDow

PART B

VACUUN AND HYDROSTRTIC

7ESTS

TESTS DC’CL/M E/UTA 7/ O/U
DATA.

(n



March 21, 1994

TO: R. Dixon - Research Division Head

FROM: |. Misek and W. Smart - KTeV ES&H/ QA Review Committee S M! l )
SUBJECT: KTeV 1.8 m Vacuum Window Test Procedure Review Report - W

Recommendation to Proceed

Pursuant to the Committee charter, a summary report of the compliance status for the
KTeV Window Test program - WBS 3.1 is provided. Mechanical aspects were the primary focus
of this review, though per the WBS List, electrical and conventional safety aspects were also
to be included. The Committee has no electrical or conventionai safety concerns for this testing
program.

Committee members |. Misek, R. Bossert, E. Haggard, P. Hurh, and W. Smart have
reviewed documentation received from KTeV Engineering Staff outlining the testing program
and conclude that sound engineering practices have been empioyed. In addition, the Committee

made an inspection walkthru of the test area and viewed the equipment setup. This walkthru
was made on 3/2/94 and no deficiencies were noted.

The window testing program does not require adherence to any specific standards set
forth in Fermilab's ES&H Manual. The KTeV E-832 1.8 m Vacuum Window Testing Procedure
for Vacuum and Hydrostatic Tests dated 3/8/94 is made part of this report. See attachment.
Please note that the KTeV Engineering Staff and this Committee have agreed that they will
observe the Fermilab Pressure Testing Permit formalism (Fermilab ES&H Manual 5034) with
one permit to cover all vacuum testing and a second permit to cover the hydrostatic tests.

In making its recommendation to proceed with window testing in accordance with the
attached documentation, the Committee wouid like to inciude as part of the documentation file
W. Smart's calculations and discussion on the vessel movement from window failure.

Please note that the draft version dated March 4, 1994 of the Window Assembly

Procedure is the current version. A change in the assembly procedure document does not require
formal Committee action.

We recommend that you approve 'this testing program for the KTeV 1.8 m Vacuum
Window.

cc: %1
-without attachments- W? W W :

W. Smart WW
P. Hurh W

R. Bossert

E. Haggard ,ﬂé W[/M/M W d/ﬂ#‘?-

A. Szymulanski

D. besnka | | D)o
| | ﬂ&z(z -
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* Fermilab

Dae MAKCH 22 T4

EXHIBIT B
E I . E ..
VA CLLIM
Type of Test: —fiHydrostade ——{} Poeumazic

Test Pressure: __ /4. 7 Ngggﬁﬁdmdmum Allowable Working Pressure: 4‘5

Items to be Tested

psig

L8 m K7TEV VACLUM \A/nNDOv

REE DWG. 9220 832, MD -285 39% "
Location of Test MAE, Date and Time MARLIT2B. G4 ?‘é'(“""
Hazards Involved_ T/ PTURE CF THE WINDOW Con P()A/E/VZS
WEAT MNAY SENERATE ABNCOEMAL SOUND LEVEL .
TTHER HAZARDSC RELATE TO TYPICAL INDUSTRIAL NSIAL AT WOr
Safety Precantions Taken o

SEE SUBSECTION 4 OF THIS ELABODRATIOV

Special Conditions or Requirements __ 7& S7/VE  LROC LUK 1=

HAS TO RE ConNSIsTENT. WITH,
TKTEN .21 \ACUYM \WINDOW OYERVIEW OF TEST. PROCEDURE
Test Coordinator __ ANDEEN SZYMULANSK |

Division/Section Safery W for B Sarie/DeptDae K D/ ESEH F-22-FY

Division/Section Head - Dept/Date "RD0 3hala4
Resuits )
Witness Dept/Date

(Safety Officer or Designee)

* Must be signed by division/section safety officer and division/section head prior to conduczng test. Itis the
responsibility of the test coordinator to obtain signatures.

SO034TA-4 Fermdiab ES&H Manual
Rev. 4/92
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March 8,1994
KTeV 1.8m Vacuum Window

Overview of Test Procedure
This test is required to provide a suitable, safe. non metallic vacuum window for the KTeV experiment, which
is running during the next fixed target run. To determine if the design of this window meets all of the
parameters of the experiment and the KTeV ES&H Review Committee,the following set of tests were devised.
The first test, initial pump down, proves that the window design works. The puncture test will give us an idea
how the window will fail, if a hole were to deveiop (material failure), or was accidentally penetrated. The
initial pump down and puncture test will require a single pressure test permit. The hydrostatic test is intended

to give us an idea of the safety factor of the window and will require a separate pressure test permit. The long

duration creep test will give us information on how the window survives or fails over a long

period of time. If
there are any deviations from expected results during any

test, the tests will be stopped until the deviation can
be understood then explained in writing 1o the KTeV ES&H Review Committee, exactly what happened, why,
and how it will affect the rest of the test program. Interesting phases of the test should be put on video
rape.Present at the beginning of each phase of the tests should be a representative of the ES&¥H Dept, the
KTeV experiment, the KTeV ES&H Review Committee, Don Carpenter and Andrew Szymulanski.

Safety consideratons:

A) During the vacuum test, no one will be allowed within 10 feet of the test vessel. This is to be assured
by roping off the test area, appropriate signs, (keep-out test in progress), and supervisory vigilance.

B) Safety glasses and safety shoes are requirements of anyone worlking at MAB. Test observers will be
required to wear safety glasses at all times.

) Hearing protection will be required of all personnel in the building during the initial pump down,
subsequent pump downs and during the puncmure test only.

1) Make a keviar and alurminized myiar, sandwiched window, and assemble with flanges etc. as specified on

Dwg.# MD-285394 and attached information. Inform Andrew when starting, so the KTeV ES&H Review
Commirtee and the experiment can be notified.

2) Set up for vacuum test as shown on Dw g.#MD-285391 and schematic attached. Arrange for surveyors.

2a) Prepare for pump down by clearing the test area and setting up as specified in A) above.Check for
eye and hearing protection and display pressure test permit.

2b) Pump down test chamber to a minimum of 29" Mercury(Hg) and remotely measure and record the
deflection of the window every 2 hours.The remote measuring is to be accomplished by using optical
surveying instruments looking at the scale mounted in the center of the thin window as shown on
page 7B. Shutdown overnight and bleed up to aumosphere. Pump down again in the AM
recording the deflection every 2 hours. Shut down overnight and bleed up to atmosphere. Pump dowr
again in the AM to 29" Hg then shut down and bleed up to atmosphere.
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March 8,1994
3) Using the same window, prepare for puncture test. Follow the design data of sketch 1'.

3a) Prepare for pump down and puncture test by clearing the test area and setting up as specified in A)
above.Check for eye and hearing protection and display pressure test perrmit.

3b) Set up puncture device as shown on attached sketch, start pumping down test chamber. At 29"

of Hg. ' : ’

3c) After double checking all of the appropriate safety precautions, remotely release spear to puncuure
window.

4) Assuming the first window worked, make a second window and proceed to Hydraulic test. Notify
SUrveyors.

‘.,‘_5) Set up for hydrostatic test inside the MAB shop per schemaric attached. Assemble test chamber and place 2
J. legs on a 4 x 4 1o elevate bleed vaive (as shown on attached sketch).Make sure to display pressure test permit.
' Sa) Fill test chamber with water (make sure bleed valve is open.) After filled, lift chamber with crane
using appropriate slings and rigging techniques. Remove 4 x 4s from under legs.(as shown on
attached sketch)

5b) Prepare for hydrostadc test by clearing the test area and serting up as specified in A)
above.Check for eye protection.

P T

- to 15psig
then carefully measure the vnndow deflecton. Conunuc to add pressure and remotely measure
deflecdon at Spsig increments, to desrruction of window or-f- psig whichever comes first. (failure
expected at 31psig to 38psig)

T T—

5d) Clean up mess. then disassemble window flanges and check window, o-ring, and aluminum ring
- for irregularities.

6) Using information learned from the fabrication of the first windows, make another window for the long
duration, 6 month, creep test.
6a) Find an area in the shop, out of the normal traffic pattern, away from people and well protected
from casual contact to set up the test chamber and new window.
6b) Prepare for pump down and long duration creep test by clearing the test area and setting up as
specified in A) above.

6¢) For the duradon of the test, maintain the area to the same degree of security and safety as originaily
set up.

6d) Test chamber and window are to be under vacuum, with vacuum pump running, 24 hours a day
7 days a week.

6e) Bleed up to atmosphere once per month, over the weekend onty.

6f) Record the pressure level in a log at the start and the finish of each working day for the duration of
the test. {t's not necessary to use a strip chart recorder. 2
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6g) It is possible that the window will creep,or move, or maybe even stretch, over a period of time.

The resuit would be an increase in deflection. If the measured deflection is ever greater than the
original by 1/4" notify Andrew.

6h) Remotely measure and record the deflection of the window each day for the first week.

63) If a measurable change is not indicated during the first week then measure and record the deflection
of the window at the end of the first and last day of the second week.

6k) If a measurable change is not indicated at the end of the second week then measure and record the
deflection of the window at the end of first day of each week for the duration of the test.

6m) The duration of the test is expected to be 6 months.

6n) If any peculiarities or problems are encountered, cail Andrew @ x4870. -




Ktev 1.8 m Kevlar
Window #1

Vacuum/Deflection

Test

Vacuum Control  :  Jim Humbert
Surveyor : Glenda Adkins
Observers : Don Carpenter
' ¢ Andrew Szymulanski
:  Joe Misek
:  Dave Erickson
Recorder : Pat Richards

Safery : Martha HéFé /'d
E Jennifer HESS







Ktev 1.8 m

Date : 3/28/94_

Time T-2?eading
(Inches)

9:00 AM

4.5

14.621

Keviar Window #1 Vac

m/Deflection Test

N3 Reading | Bench Reading] Pressure
L (Inches) (Inches) (Torr)

Pressure
In. Hg.

* Rate of rise 4:30 PM, 3-28-94 to 0800, 3-29-94 = 0.67 T/hr.
(A Time = 15.5 hr.)

(A Pressure = 10.396 T)

. Page 1

Isolated

4.253 Atmosphere
9:26 AM 580.000 -8
9:27 AM 415,000 -15
9:28 AM 320.000 -20
9:29 AM 240.000
9:30 AM 135.000 -28
9:31 AM 60.000 -30
9:32 AM 27.000 -30
9:33 AM 9.550 -30
9:34 AM 4.120 -30
9:35 AM 1.800 -30
9:36 AM 0.978 -30
9:37 AM 0.670 -30
9:38 AM 0.597 -30
9:39 AM 0.520 -30
9:40 AM 10.695(?) 0.460 -30
9:41 AM 0.430 -30
9:42 AM 0.408 -30
9:43 AM 0.390 -30
9:44 AM 0.380 -30
9:45 AM 0.366 -30
10:00 AM 10.662
10:15 AM 0.247 -30
10:45 AM 0.204 -30
11:00 AM 10.742
11:15 AM 0.182 -30
11:45 AM 0.168 -30
12:00 PM 10.756
1.00 PM 10.785 0.140 -30
2:00 PM 10.809 0.128 -30
3:00 PM 0.115 -30
3:30 PM 10.817
4:00 PM 10.827 0.107 -30
4:30 PM 0.104 -30
4:31 PM 0.240 Vacuum Pump

..63 .
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Ktev 1.8 m Keviar Window #1 Vacuum/Deflection Test -ééﬂ-

Date : 3/29/94

Time | T-2 Reading| N3 Readingj Bench Reading| Pressure | Pressure
(Inches) | (inches) | (Inches) __(Torrn) In. Hg. *
8:00 AM 17.704 3.764 11.500
9:00 AM 17.704
9:17 AM 755.000
9:18 AM 625.000 8
9:19 AM 530.000 12
9:20 AM 435.000 16
9:21 AM 325.000 20
9:22 AM 225.000 24
9:23 AM 130.000 28
9:24 AM 49.000 30
9:25 AM 17.600 30
9:26 AM 6.400 30
9:27 AM 2.330 30
9:28 AM 1.030 30
9:29 AM 0.573 30
9:30 AM 17.661 0.405 30
10:15 AM , 0.132 30
10:30 AM 17.707
11:00 AM _ 0.106 30
11:30 AM 17.722
11:45 AM 0.093 30
1:00 PM 17.734 0.083 30
2:00 PM 0.078 30
3:00 PM 0.073 30
3:30 PM 17.744
4:00 PM 0.069 30
4:30 PM 17.749 0.067 30
4:30 PM 0.162 Vacuum Pump
Isclated

* Rate of rise 4:30 PM, 3-29-94 to 0800, 3-30-94 = 0.66 T/hr.
(A Time = 15.5 hr.)
(A Pressure = 10.233 T)

Page 2



Ktev 1.8 m Keviar Window #1 Vacuum/Deflection Test -G5-

Date : 3/30/94

Time | T-2 Reading| N3 Reading | Bench Reading|| Pressure | Pressure
i _(Inches) (Inches) (Inches) (Torr) In. Hg.

8:00 AM 17.778 3.773 10.300 | Vacuum Off

8:40 AM 15.846 Atmosphere

8:45 AM 760.000

8:46 AM 620.000

8:47 AM 470.000

8:48 AM 385.000

8:49 AM 300.000

8:50 AM 220.000

8:51 AM 120.000

8:52 AM 53.000

8:53 AM 20.400

8:54 AM 7.500

8:55 AM 2.600

8:56 AM 1.090

8:57 AM 0.550

9:00 AM 17.724

9:02 AM 17.736

10:00° AM 0.088

11:00 AM 17.778 0.073

12:00 PM 0.066

1:00 PM 0.061

1:05 PM 17.783

2:00 PM 0.058

3:00 PM 17.787 0.055

4:00 PM 0.053

4:30 PM 0.053

4:30 PM 17.791 3.774 0.131 Vacuum Pump

Isolated |
Time | T-2 Reading| N3 Reading| Bench Reading| Pressure | Pressure
(Inches) (Inches) {Inches) (Torr) In. Ha.
8:15 AM 17.798 3.772 9.600
9:13 AM 16.196 3.772

* Rate of rise 4:30 PM, 3-30-94 to 0800, 3-31-94 = 0.612 Thr.
(A Time = 15.5 hr.)
(A Pressure = 9.547 T)

Page 3
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MM—MMLMMMMD&MMEN

March 28, 1994 First Pump Down

Scale Readings in Inches of Detlection

Time Readings
sflaction Changs
9:00 AM s Dafle 9
D:40 AM 10.65% Time
1000 AM 10.882
11.00 AM 10 742 = 2 2 z = 5 3 3
1200 PM 10.7568 < 8 8 8 a a a 0.
100 PM 19 795 g 2 e 3 8 g § ]
200 PM 10 809 > = - - - ~ M
3:30 PM 10 817 8.05
4:00 PM 10 A27 8.1
Tima Chenge - 318
9:00 AM in_tches 2 .,
0:40 AM 6195 e \\
1000 AM 6 162 8.25
1100 AM 8. 242 \
$2:00 PM 8 258 6.3 “UZ—_._\‘
1:00 PM 8.203
2:00 PM 8308 .38
3:30 PM 6,317
4:00 PM s 327
March 29, 1994 Second Pump Down
Scale Readings in Inches of Deflection
Time Headings
800 AM 17.704
900 AN 17 704 Deflaction Change
930 AM 17.861 -
16:30 AM 17.707 Time
11,30 PM 17,722 s -
1:00 PM 17.734 -4 X < a = k-3 =
- oL o -9 o o
3:30 PM 17.744 2 2 8 8 8 2 P
4:30 PM 17,749 a a 2 - - L -
s .
Time Changs 0.0t \
8:00 AM in inches ) \
9.00 AM [ 0.02
2:30 AM 0 \
0.03
10:30 AM 0. 046 - \
11:30 PM 0 081t 2 0.04 \\
1:00 PM 0 0673 2 o.0s
2:30 PM 0 083 0.08 S
4:30 PM 0 088 - -\
.07 \
o.0a \.
0.00
March 38, 1984 Third Pump Down
Scale Readings in Inches of Deflection °
Time Raumli
800 AM 17.778
2:40 AM 15 846 Datlection Change
9:00 AM 17.724
9:02 AM 17.736 E H a i £ 4
1100 AM 17 778 8 8 2z 8 8 g
1:05 PM 17.783 L > - - L -
3.00 PM 17.787 1.84
4:30 PM .
30 37 791 188
1.88
Time Inches \-\
5:00 AM 1.878 1.9
502 AM 180 \
1100 AM 1.932] 1.92 \\_‘\
105 Pst 1,937 1.94
3.00 PM 1.641 e
430 PM 1945 1,96 -

Page Sof §
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— TESTS
& ey 18- 9%
STEEL VESSEL 46 psi
Test Pressurer 7 psig mmmmﬁmgméﬁblpp

AUSusy 23, H¥
HAususs 1. g,
kF ilab @ w27 9
ermia -
- —3 Tun.27, 9y
| / _ WINDON ASSEMBLY 40,
Type of Test: \ LA Hydrostane []Poneumatic .
hemstobeTesed L/ VACULUM WINIIA S
oEE. DNG. 9220, 832. MD =285 ZF4—

Locarion of Test MA. K, Date and Time i

Hazards Invoived FA L URE OF THE TESTED CQ,:S{!PWEJUTS/’
ELYIAI G DEERIS

Safety Precanrions Taken ' L
SEE SUBRSECTION 1 OF: . o
IKTEY E-822 [ &M VACLLIM WINDOW TESTING PROCEDILRE .
Spocial Conditions or Requirements 7257 /NG PROCEDURE HASTEIBE CONSIST
W/ITH | CKTEV L.8m Yaclewn WINDOW ovERYIEWN/
pF TEST PEOCEIURE *
Test Coordinamy  ~ANXOEEW SZYNMULANSK/ DepyDae

Division/Section Safezy 0@/1\)23&:&\‘ DeguDa 25 \ae 94

Division/Section Head (L UL DegvDax 0123144 o
Resuits O
Witness DepyDaxe=

(Safery Officer or Designee)

. Mmudmwwmmmmwnmmz
responsibility of the st COTIUImMNE 30 ODIRIR SIpRINENE=. R 5= v vt

“OATAA- 7 ernaianliiiit Mt
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O DETERMIN & THE FLOW RATE

(ITEM ). _
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LOW CAPACITY CoNTROL
g’ SCH GO PIPE

mAS &

“H
A 5,—’ PIE | SECTION A

MAX.
SUPPLY LINE

INSIDE DI OF THE ‘4-B' Secrio
ASSUMED NO FRICTION N THE /APE.

7. FLEXIBLE HCXE
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LEVEL NS
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21— WATER VELOCITY IN THE PIPE @ A 2
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Hydro test 1.8 M. Kevlar Window

#
Hydro Test/Sn 1.8 m. Keviar Window
Date 6/27/94

; $8 1
10:07 AM 13.748 0.0 Ibs.
10:51 AM 10.832 5.0 lbs. 2.9186
10:55 AM . 9.735 10.0 Ibs. 1.087
10:59 AM 8.978 14.7 Ibs. 0.757
11:01 AM 8.846 16.0 |bs. 0.132
11:04 AM 8.635 18.0 |bs. 0.211
11:08 AM 8.413 20.0 lbs. 0.222
11:08 AM 8.386 0.027
11:10 AM 8.227 22.0 Ibs. 0.159
11:12 AM 8.052 24.0 lbs. 0.175
11:13 AM 7.892 26.0 Ibs 0.160
Failed before read| 28.0 lbs.
gest
Flange Reading 14.668
- Flange Width 1.75 Teflon foot= 0.335
Total reading 16.418
Total Distance |Total change from o Ibs. pressure
‘|with_Teflon Foot {to 26.0 lbs pressure was
14.083 5.8586 inches.
11.167 T
10.070 —
9.313 e
9.181 —
8.970
8.748
8.721
8.562
8.387
8.227

*All readings and measurements taken in inches.

Page 1




Second Hydro Test on 1.8 m. Keviar Window
Date 7/18/94

i Headmg DN e e tae Tes
' 14.188 10:30 AM
14.185 10:43 AM
14.181 10:49 AM
14.179 10:51 AM
14.178 10:56 AM
14.176 11:02 AM
14.174 11:08 AM
14.174 11:15 AM
14.171 11:27 AM
14.171 11:38 AM
11:50 AM
14.188 approx. 11:50:10

* Reading just after Keviar Broke

Flange Reading 14.188
Flange Width 1.75 Teflon foot= 0.335
Total reading 15.938

Total change from o Ibs. pressure

to 28.0 Ibs pressure was
6.126 inches.
14.7 7.120
16 7.286
18 7.510
20 7.729
22 7.925
24 8.120
26 8.294
28 8.464
R.L. Smith

* All readings and measurements taken in inches.




Third Hydro Test on 1.8 m. Keviar Window
Date 8/1/94

. . : . 0 PSIG
14.207 14.203 {10:55 AM| 10.049 5 PSIG 3.090
14,199 14.205 | 11:10 AM 9.038 10 PSIG 1.011
14.191 14.207 | 11:13 AM| 8.319 14.7PSIG | 0.719
14.190 14.210 | 11:18 AM| 8.153 16 PSIG 0.166
14.187 14.210 | 11:23 AM 7.835 18 PSIG 0.218
14.186 14.210 | 11:28 AM 7.75% 20 PSIG 0.176
14.184 14.212 | 11:34 AM 7.581 22 PSIG 0.168
14.181 14.212 | 11:45 AM 7.415 24 PSIG 0.176
*1 14.207 14,196 | 11:49 AM 7.364 2PSIG 0.051
* Keviar failed, but Mylar held.
Average Flange Reading 14.208
Flange Width 1.75 Teflon foot= 0.335

R
P

_ 0PSIG_

Total reading

 2.358

SPSIG 5.574
10 PSIG 6.586
14.7 PSIG 7.304
16 PSIG 7.470
18 PSIG 7.688
20 PSIG 7.864
22 PSIG 8.032
24 PSIG 8.208
* 2PSIG 8.259

* Kevlar failed, but Myiar held.

16,858

{ Total change from 0 Ibs. pressure

10 24.0 Ibs pressure was

5.775

G.K. Adkins

* All readings and measurements taken in inches.




Fourth Hydro Test on 1.8 m. Keviar Window
Date 8/23/94
14.168 14.154 14.188 | 1:25 PM 13.543 0 0.000
14,170 14.159 14.180 | 1:49 PM 10.316 5 3.227
14.173 14.161 14.169 { 1:55 PM 9.158 10 1.158
14.174 14.163 14.161 | 2:04 PM 8.399 14.7 0.759
14.174 14,165 14,158 | 2:07 PM 8.223 16 0.176
14.175 14.165 14.155 2:10 PM 7.992 18 0.231
14.176 14.167 14.152 | 2:12 PM 7.807 20 0.185
14.176 14.167 14.149 | 2:16 PM 7.618 22 0.191
14.177 14.168 14.147 | 2:20 PM 7.43 24 0.186
14.175 14.169 14.143 2:27 PM 7.249 26 0.181
14.179 14.168 14.141 2:34 PM 7.085 28 0.164
Average Flange Reading 14.17
Flange Width 1.75  Teflon foot= 0.335
Total reading 15.82
Total change from 0 Ibs. pressure
to 28.0 Ibs pressure was

0 0.000 6.458

5 3.562

10 1.493

15 1.094

16 0.511

18 0.566

20 0.520

22 0.526

24 0.521

26 0.516

28 0.499

C Bradford

Revised: 8/29/94

* All readings and measurements taken in inches.




FourtH Hypro TEesT KTEV VACUUM WINDOW
Aucust 25, 1994

1 Keviar QrenTATION
2. DEFLECTION OF THE FLANGE.

KevLar FaBric

- WEave

ORIENTATION as

RELATED TO POINTS
A B &C.
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2= Fermilab
Date AFR/L /&, 74

EXHIBIT B
P Testing Permit®
YACLLUK FUNCIURE TEST

Type of Test: _ [ Hydrosmtic [ 1 Paeumnatic
Test Pressure: /4~ 7 l‘, psigLEMaﬁmum owathmﬁngP:usme:_é“_ipdg
TemstobeTessd (/) VACULM N INIYIIN /

CEE. _DNG. 9220 232. MD =265 394

/0

Location of Test MA; . Date and Time AFPA/L E/, 94 e
Hazards Invoived__ SYPTURE OF THE W/INIDwW <O/ VRDVEATS < o
MIAT MAY GENERATE ABNORMAL SCUND LEVEL . PbESH o meas:
CTHER HAZARDS RELATED TO TYPICAL NDUSTRIAL INSTALLATILN v
Safery Precautions Taken
SEE.SYURSECTION 1 OF " /. 8m VACHLM WINDOW
TESTING FROCEDRE FOR VACUUN AND HYDROSTATIC TESTT

-Special Conditions or Requirements __ 7757 7/ Vi PROCE DULE HAS 707 BE (ONS
W/TH @ " KTEV [ 8m vAacCtamn WINDOW i VIEWL/

DOF 7EST PEOCEIURE ¥ — pPLpyc TLEE T ﬁ'.s:,’":
Test Coordinaror ___~NIEEH/ SZYMUULANS L7/ DepyDate

Divisim/SecﬁonSafcty:@ccr «g&u&m DepyDae /2 Aoci | 74

Division/Section Head DeovD 4“9[44_
Resuits ' L
SEE | "RESULTS _OF 7 Sm VACIIN
WINDOYW PUNSTURE TEST "
Wimess
| i ity Officer o Designes) Depy/Date

~ Must be signed bv division/section safety officer and division/section head prior o conducting test. Itis the
‘nonsibility of the test coordinator to obtain signamres,

) Fermiiab ESEH Mansgi
m



WINDOW PUNCTURE TEST -

q) THE WinEOW MLAR | KEVLAR  SANDWICH
WAS PUNCTU/GED BY AN /‘fﬁé‘eﬁw/ CALSING

SUDDEN RUPTURE OF THE CoMAOSITE
MATERIALS  AS PICTURED on/
THE PHOTOGRAPH " FNAL G4 -485 -]
THE ARROA) WAS DESIGNED IN A WAY T0O
CREATE A FULL PENETRATION INTO
MYLAR //(5\/1./%@ COMPOSITIEN .
THE FIXTURE TO WHICH T#E WIN DOAS WAS
BOLTED , WAS KO ANCHORED 7O THE FLOCR.
L SLIGHT DISLOCATION OF THE FIXTURE
. NAS NOTICED , AETER IMPACT,

TRl VACSUM W INDON ENGINEERING
/1 19

NOTE "WRBRS F's [ .l TW |
ENGINEERING ANALYSIS REPORT (EAE)# 12/

FAILLRE ANALYSIS FOR (& m VACUUM WINDOX
| kTeV By "\D? LEC |
DISCUKES THE THECORETICAL ASPECTS OF THE TEST

&)
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