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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have fornilated, furnished, or in any way
supplied the said drawings, specifications, or other
data i1s not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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R/D-58
A DIVISION OF GENERAL DYNAMICS CORPORATION MODEL.
(FORT WORTH) DATE.__ 24 ¥Mny 1906

MATYT AL - PHTIOKOL "o SUPRER = PYRRA RICATE WTTLETS -

FOR TR v nL AT CRATLING - TESTING OF -

ITRTCST

Ti:e methoda of gsealine the tntoerrnol funl tanks on the B=H8 alr-
Plena tneladn the nse of prefahriceted £31110ts,  Althourh rrefabrilented
fillets have been ragoed extensively In lehorotory tests for B=L8 fuol
Lenle desirn ond hirvo provaed gatisfactory, certrin of thelr propertiocs
arc not known. The purpose of th!s test request 1a twofold: (1) To
Antormine tha propertinsas of Thiokel "ST" mwrefabricated 1llets por
Fa=00343 ard (2) to nrepare o new procurerncent specificntion in order
‘o Int re the qu~lity of "a7" Thiokol f1llets obtnined.
T ALY

All testing was done using prefebricnted Thiolrol "ST" fillots
rocelved from Immel Enrineerins sand Development Co. Thec tests were
run in accordsnce vith the rrocedures of Convair Specification
FiiS=0034*which Included tests for specific rravity, linesr thermnl
chenpe, recl strenrth, flexlbllity, hnardness, tenslle strengsth snd
elonration, fluild resistence, corrosive action, rnd therm-l flow.

Each of the above llsted properties has been obtained on Immel
prefebricated fillets end sre belloved to be repre-entative of what
may be expected of Thilokol "ST" fillets. Bansed on the results of
these teats, valucs have been recommended for a propnsed new procure-
ment aspecification.

*See Supplemental Pages S-1 through S-8.

UTILITY REPORT SHEET Department 6

FWP 1072.8-54
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A DIVISION OF GENERAL DYNAMICS CORPORATION MODEL I’ﬂ’ T’,—;'r?
(FORT WORTH) DATE 4 Moy 1956

MATERIAT,-THTOKOL "ST" RUPPRER - PREFARRICATID FILTETS -

FOR TNTWGR AT, WITT TANW SEATING - TREATING OF -

OBRJECT s

To determine the rroperties of Thlokol "°T" prefabricrted fi1llets
manuf actured by Immel Enfineoring snd Dovelopment Comnany in accordance
with proposed Spercification FMS-0034.

DESCRIPTION OF MATERIALS @

Althourh FMS~-0N34 requests rubmittsal of four dlffserent ashepecs of
fillets, all testing weas carried out using the Tyre A or tensile sheet
type f1illets, The Type A sheets nsed for edhesion tests were molded
by the vendor In m»nlds whiech had baen gond bhloasted on one side. Shects

used for tenslle tests wero amooth on both sidea,

Tyre A Flllet Matorinls Vendor
Thiokol "sT" Immel Enfineering & Development
Compnany

301 South Eest 14th Street
Grond Prairie, Texas

Testing Mnterisls

2024 Clad Aluminum Alloy QN=-A-3628

EC 1373 Sealnnt Minnesotn Mining end Manufactur-
ing Compony
Detroit 2, Michligsan

Wipe~0ff Nnaphthe * CVAC 14-074360
Phosphoric Acid Cleaner (A-3)m FMS-0034
Snythetic Sea Water™® FMS=-0034

Type IIT Hydrocerbon Test MIL-H-3136
Fluid

(70/30: Iso-octme/tolucne)

*See Supplemental Pages S-1 through S-8.

UTILITY REPORT SHEET Department 6
FWP 1072-8-54
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A DIVISION OF GENERAL DYNAMICS CORPORATION Mooa__§ T Bﬁm] -)E‘}G
(FORT WORTH) DATE Moy 105

full test progrem. All teats were run in nccordnnce with procedures
gset forth in Cenvelrt's proposed Specification FMS-0034. However, the
property values as atipulated therein were not necesssrily used as

a basis for passing or falling the mnterinl., After esch test, the
fillet was examined to determine whether or not its condition was
such as could be tolerated on the B-58 airplane. If so, a specifi-
cation value was recommended based on the actual result obtalned on
that test.

In this manner the properties of Immel prefsbricated Thiokol "ST"
fillets have been determined. These properties sre believed to be
representative of what may be expected of "ST" fillets in general.
Theriefore, the values obtained have been used as the basis for
recommending a new procurement speciflcation.

CONCIUSION:

The physical properties of Immel prefabricated Thiokol "ST"

fillets were determined. Results are reported in this report and

should serve as a basis for revising Specification FMS-0034.

' ¥ ' Oepertment &
e fon PP 1002-8-34
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REPORT NO PGT=14608

MODEL. B/RB-58

pate._22 Mny 1056

Test
Specific Gravity
Linear Thermsl Change, in.

Pcel Strength, 1b./in.
Before Fuel + Hot Air#®
After Fuel + Hot Air **

Before Fuel + Hot Air **
After Fuel +Hot Air #*

Room Temp. Flexibility
Before Fuel + Hot Air **

Af ter Fuel + Hot Air **

Hardness, Shore A

Low Temp. Flexibility (-65°F)

TABLE I

TEST DATA ON TYPFE A PREFABRICATTWD FITLRTS OF THIOKOL "sT"

FMS-0034 Renults Recommended
Requirement Obtsined Requirements
1.55 (moax.,) 145 1.55 (max.)
+0.05 001 +0.05

40% Pass 403

40% Pass 404
No Cracking, Pass No Cracking,

Checking , or Los
of Adhesion
No Craclting,
Checking, or Loss
of Adhesion

No Cracking,
Checking, or Loss
of Adhesalon
No Cracking,
Checking, or ILoss
of Adhesion

5 5 1n8t0
15 5{35 86C. )

Pass

Pass

Pass

Checking, or
of Adhesion
No Cracking,
Checking, or
of Adhesion

No Crackilng,
Checking, or
of Adhesion
No Cracking,
Checking, or
of Adhesion

Los

loss

Room Temp. (Control) 66 67 4+ 7(inst. mly)

After 10 min. at 260°F Control +20% 59 Control +30%

After 168 hrs. at 260°F Control *¥20% 52 Control ¥30%

Tensile Strength, psi

As Recsived 1200 (min.) 825 750 (min.)

After 720 hrs. in Type III 1200 +420% 430 300 (min.)

After 168 hrs., et 260°F 1200 ¥20% 300 300 (min.)

After Fuel + Hot Air *# 1200 ¥50% 625 750 *50%

" UTILITY KEPORT SHEET Department §

EWP 1072854
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rerort No.FOT=1468

MODEL. B/RB=-58

(FORT WORTH) pate_24_Mnay 1956
TABLE I (Cont'a)
FS=-0034 Remlts Recommended
Test Requirement Obteined Requlrsment
Flonrntion, Percent
As Received 250 (min.) 185 180 (min.)
After 720 hrs. in Type III 250 +20% 125 125 (min,)
After 168 hrs. nt 260°F 250 +20% 190 125 (min.)
After Fuel + Hot Aip## 250 ¥50% 160 180 +50%
Corrotive Actlion No Pitting, Pasa No Pitting,
Rourhening Rourhening of
of Aluminum; Aluminum; No
No Scaly 0Oxide In Scnaly Oxide 1n
Fluid: No Lossof Fluid; No Loss
Adhesion, Softerr of Adhesion,
inr, Blistering Softening,
Blistering
Thermal Flow, In. Elong,
After 24 hrs., at 140°F 0.03 (max.) 0.00  0.03 (max.)
After 24 hrs. st 200°F 0.03 (max.) 0.00 0.03 (max.)
After 24 hrs. st 260°F 0.03 (max.) 0.00 0.03 (mnx.)

be less then 40 lbs./in.

72 hours.

#If ndhesive failure between fillet snd serlant or cohesive failure
of flllet occurs, the forceerequired to cm se such fellure shsll not

##The term "Fuel + Hot Air" refers to immersion in MIL-H-3136, Tyge IIX
fuel for 168 hours at 140°F, followed by exposure to air at 260

F for

* UTILITY KEPORT SHEET -

A it W e
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SUPPLEMENTAL INFORMATION

General Dynamics/Fort Worth (Convair) Specification FMS-0034 1s
referenced in this report for performance requirements, specimen
preparation and testing procedures. The referenced requirements
and procedures are as follows:

A. Requirements
1., Specific Gravity

The specific gravity of the cured prefabricated fillet
materlal shall not exceed 1.55 when tested in accordance
with Para. D.2

2. Linear Thermal Change

Fillets shall not expand or contract from the edge of the
aluminum panel more than 0.05 inch when tested in accord-
ance with Para. D.3. Fillet shall not buckle during the

test.

3. Peel Strength

If adhesive fallure between fillet and sealant or cohesive

failure of the fillet occurs when tested in accordance with
Para. D.4, the force required to cause such failures shall

not be less than 40 pounds per inch,

4, Flexibility

Fillets shall not crack, check or lose adhesion when
tested at standard conditions and at -65°F + O -20F in
accordance with Para. D,5.

5. Hardness

Initial Shore A Durometer hardness shall be 50 + 5 (instant-
aneous) and 45 + 5 (after 30 seconds). After testing in
accordance with Para. D.6, fillet shall not blister nor
change more than 20 percent from the initial hardness.

6. Tensile Strength and Elongation

Initial properties shall be:

Ultimate Tensile Strength = 1200 psi (min)

Ultimate Elongation = 250 percent (min)
After testing in accordance with Para. D.7, the ultimate

tensile strength and elongation shall not change more than
20 percent from the initlal values,

UTILITY REPORT SHEET . OLEFARTMENT &
FWe 1072-9-8)

e RIS S T
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9.

1,

Fluid Resistance

Test per Para. D.8. Hardness, tensile strength and elonga-
tion shall not change more than 50 percent from the values
recorded before testing.

Corrosive Action

Test per Para. D.9. tillets shall not cause pitting or
roughening of the aluminum, nor cause scaly oxide deposits .
in the fluid. Filllets shall not show evidence of loss of
adhesion, softening, or blistering.

Thermal Flow

Test per Para. D.10. Fillet shall not elongate more than
0.03 1inch and shall not decresse in length when tested up
to 2600F, '

B. Test Conditions

The term "standard conditions" means a temperature of 75 i.5°F
and a relative humldity of 50 + 5 percent.

C. Test Specimens
The test specimens shall be made from heat molded Thiokol ST
elastomer and shall be of the configuration shown in Fizure 1
of this supplement.

D, Test Methods

Preparation of Test Specimenr

a.
’

b.

Test Panel Cleaning

Test panels of 2024 clad aluminum (QQ-A-362) shall be
cleaned as follows:

(1) Clean with wipe-off naphtha (Table I) and wipe dry.

(2) Apply diluted phosphoric acid cleaner (seven parts
distilled water to one part cleaner) per Table II.

(3) Before the cleaner dries, wipe the panel clean with
distilled water.

(4) Dry the panel at 160°F for 30 minutes.
Fillet Cleaning

Wipe the fillet with phosphoric acid cleaner (diluted
as above) and wipe dry with clean cheesecloth.

UTILITY REPORT SHEET

DEPARTMENT o
FWe 10720481
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DAT
TABLE I
. Wipe-Off Naphtha
Ingredient Specification Percent by Weight
é+ 1%)
Solvent P-S-661A 0.0
Aliphatic Petroleum Naphtha TT-N-9E 10.0
Butyl Alcohol TT-B-846 10.0
TABLE II
Phosphoric_ Acid
Cleaner
Ingredient Specification Percent b% Welght
(+ 1%)
Phosphoric Acid 0-P-313 (Class A) T2.0
Citric Acid USP 16.0
Synthetic Soap Triton X-100% 8.0
Methyl Ethyl Ketone TT-M-261 12,0
Distilled Water Commercial Grade 52.0

% Manufactured by Rohm and Haas Co.

¢, Application of Sealant

Apply a sealant coating 1/64 inch thick over the bonding area
of the cleaned test panels.

d. Application of Fillets

Press fillets in place, using normal hand pressure, Do not
touch fillets with bare hands. Cover the fillets with a
smooth coat of sealant. Feather edges of sealant to the
test panels. Cure per manufacturer's instructions.

2. Specific Gravity

Testing to be performed in accordance with ASTM Standard
D-T792-50.

3. Linear Thermal Change

Bond a 6 1/ by 5/16 inch strip of fillet material to a 6 by 1
by 0.064 inch aluminum panel, Trim ends of the fillet strip
flush with the aluminum panel after the sealant has cured. Place
the uncoated side of the panel towards an infra-red heater with
a thermocouple wire in the center of the fillet strip at the
metal surface. Raise the temperature from room temperature to

300°F at a rate of 3°F per second and maintain the 3000F tempera-
ture for 10 minutes, Expansion or contraction shall not exceed

UTILITY REPORT SHEET DLPARTMENT ¢
WP 1072:0-81
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5

the limits of Para. A.2,
Peel Strength

Prepare two test specimens in accordance with Para. D.l. Bond
an 8 by 1 inch strip of fillet material to an 8 by 1 by 0.04C
inch aluminum panel. Attach the fillet strip so that one end
1s one inch from the end of the test panel. This will allow
a flllet overhang of one inch at the other end of the panel.
At the overhand end, the fillet shall be unattached to the
panel for one inch. After curing, pull the fillet at right
angles to the panel at a jaw separation rate of two inches
per minute. The force required to pull the fillet from the
panel shall meet the requirements of Para. A, 3.

Flexibility

Prepare two test specimens in accordance with Para. D.l,

Bond a 4 by 1 inch strip of fillet material to a 6 by 1 by 0.032
inch aluminum panel, leaving one inch of bare metal at each end
of the panel. Expose one test panel to a temperature of -659F
+0-29F, then test at -65°9F in the flexibility Jjig shown in
Figure 2 of this supplement. Bend the other panel around a

1 inch mandrel at standard conditlions. Tested as outlined
above, tﬁe fillet material shall meet the requlrements of

Para. Ao . .

Hardness

Measure instantaneous and 30-second hardness of the fillet
material, using a Shore A Durometer. To assure accurate read-
ings, use as many layers of fillet material as 18 required to
build up to a l inch minimum thickness.

Measure hardness at:

a. Standard conditions

b. After 10 minutes exposure to 260°F
¢, After 168 hours exposure to 260°F

When tested under these conditions, the fillet material shall
meet the requirements of Para. A.5.

Tensile Strength and Elongation

Cut nine tensile coupons from the fillet material, using the
die and procedure in ASTM Standard D-412-51T. The tensile
coupons shall be tested in a tensile machine with a jaw
separation rate of 2 inches per minute. Three of the tensile
coupons shall be tested under each of the following conditions:

UTILITY REPORT SHEET OKPARTMENT &

FWe 1072901
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a, At standard conditions

b. At gtandard conditions after immersion for 720 hours at
140°F in fluid conforming to MIT.-H-3136, Type III

¢. At standard conditions after exposure to 260°F for 168
hours,

Tested under these conditions, the fillet material shall
meet the requirements of Para. A.6,

Fluid Resistance

Immerse fillet material samples, as required for the following
tests, in test fluid conforming to MIL-H-3136, Type III, for
168 hours, expose to air at 2600F for 72 hours, and then pro-
ceed with the following tests:

a, Peel Strength

Test per Para. D.4. Specimens shall meet the requirements
of Para, A.3.

b, Hardness

Test per Para. D.6. Specimens shall meet the requirements
of Para. A.5.

c. Tensile Strength and Elongation

Test per Para. D.7. Specimens shall meet the requirements
of Para. A.6.

d.. Flexibility

Test per Para. D.5. Specimens shall meet the requirements
of Para. A.4,

Corrosive Action

Immerse a peel strength test specimen vertically in a covered
glass vessel containing a two-layer liquid consisting of
synthetic sea water (Table III) and test fluid conforming to
MIL-H-3136, Type III, so that two inches of the specimen is

in contact with each liquid and two inches 18 exposed to the
alr-vapor mixture. Maintain the specimen in the two-layer
1iquid at a temperature of 1400F for 20 days. Remove from

the 1iquid and immediately examine the specimen for compliance
with the requirements of Para. A,8.

UTILITY REPORT SHEET

DAPARTMENT o
It 1072:0+01
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TABLE IIIX
SYNTHETIC SEA WATER

WEIGHT
INGREDIENT GRAMS PER LITER OF DISTILLED

WATER

Sodium Chloride (NaC1l) 25.0

Magnesium Chloride (MgClo- 6320) 11.0

Calcium Chloride (CaCly - 2H0) 1.0

Anhydrous Sodium Sulfate (NaSOy) 4.0

10, Thermal Flow

Benchmark the throats of six tensile strength specimens. Mount

. the specimens vertically in pairs with one end clamped to a
smooth,bar. Expose the specimens to the following temperatures,
two to each temperature for 24 hours:

a, 1U40°F
b. 200°F
c. 260°F

The specimens shall then meet the requirements of Para. A.9.

UTILITY REPORT SHEET OEPARTMENT ¢
FWe 1078-0-61
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FIGURE 1.
Fillet Material Specimen
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