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Aluminum
1. 1100
2. 60061

Stainless Steel
1. 302

2. 303
3. 304
4. 310
5. 321
6. 347

Super Alloys

1. Inconel

2. Inconel X

3. K Monel
Alloy Steels

1. 2800 (9% Ni)

MECHANICAL PROPERTIES
CONTENTS

Copper and Miscellaneous Alloys

1. Copper

2. Beryllium Copper

3. 70/30 Brass

4, Invar

Polymeric Materials
1. Nylon

2. Mylar

3. Teflon

4. Kel-F
(OVER)
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Fiber-Reinforced Plastics,

1. Epoxy

2. Phenolic

3. Polyester

4. High-Temperature Polyéster
5. 8Silicone

Titanium
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ABBREVIATIONS AND TERMS

UTS ultimate tensile strength

PSI pounds per square inch

KSI 1000 pounds per square inch

°F degrees Fahrenheit

HR hour, hours

MIN minute, minutes

IN. inch, inches

MM millimeter, millimeters

DIA diameter

FT-LB foot-pounds

BTU British Thermal Units

WQ water quench

0Q o0il quench

AC air cool

FC furnace cool

R stress ratio (minimum stress/maximum stress in fatigue
tests)

Kt theoretical stress concentration factor, according to
Peterson's data

LONG. longitudinal grain direction

TRANS transverse grain direction

DPH Diamond Pyramidal Hardness

NOL Naval Ordnance Laboratory
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All of the mechanical properties data in this'section
are presented graphically. For the materials listed the follow-
ing properties are included where available:

Yield Strength (0.2% offset)
Tensile Strength

Elongation

Weld Tensile Strength
Stress-strain Diagram
Modulus of Elasticity
Impact Strength

Compressive Strength
Fatigue Strength

.

(o8~ BETo B N I o TR o BN o Ji )

The data sheets marked "**" have been reproduced from:

"Cryogenic Materials Handbook"
AD 609 562

F.R. Swartzberg, et al.

The Martin Company

Denver, Colorado

August 1964

The attached list of references are given as the original
sources of the material presented in the above document.
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66,2-71 2.199-2,226 | AS ABOVE + 618F/20 HR

.

CROSSHEAD RATE-SEE G.3.A, 0,062—iN, SHEET

© . 66.2% CRYSTALLINITY o

55% CRYSTALLINITY ¢

49% CRYSTA

LLINITY \

7

-400

=

-

-;;:===:
—1

L~

-300

-200

--100 0

. TEMPERATURE (°F) .

* ELONGATION OF TEFLON’

™M, )
E. 1, DUPONT DE NEMOURS. AND CO,

XI-F-3.9

100



ELONGATION (PERCENT IN 0.2 IN.)

50

40

30

20

10

My
. i, DUPONT DE NEMOURS AND CO,

EFLON, CROSSHEAD RATE-—.
.3,A, 0,062—iN, SHEET (3),

0

/

BRONZE FILL.ED—\ /

/

>//

/
//:/

| | |

/ /£ -
/"// l

| | |
N 25% ASBESTOS FILLED

| | |

-200 -100

TEMPERATURE (°F

ELONGATION OF TEFLON’

XI-F-3.10

15% GRAPHITE FILLED




80

60

O 17
Y

ORCES, (2)SAMPLES CUT 1L
TO MOLD FORCES, — — TFE,
25% GLASS FILLED, —— FEP,
20% GLASS FILLED, CROSS—
HEAD RATE-SEE G,3, A, 0,062~
IN, SHEET (3),

NOTE: SAMPL@ CcUT H TO MOLD

/ e

7
O]
20/~ T =T

| A
”
—

R~

 m==E
0 -400 -300 ~-200 -100 0 100

-

TEMPERATURE (°F)

30

ELONGATION (PERCENT IN 0.2 IN,)

NOTE: 116 GLLASS CLOTH REINFORCED,
CROSSHEAD RATE-SEE G,3.A,
0,062—IN, SHEET (3).

20

. TFE //
s Y
(F

10

e

-400 -300 -200 ~-100 0 100

.C
TEMPERATURE (°F)

ELONGATION OF TEFLON®

M,
E, 1, DUPONT DE NEMOURS AND CO,

XI-F-3.11



28

24
20
0
D 16
(7]
o
-
1)
n
B
e 12
n
8
4
0
*T

—— TFE, 0,2% OFFSET YIELD,
0,500~tN, DA ROD (86)

P

\\
\\
‘\
\
~400 -300 ~200 100 0 100

TEMPERATURE (°F)

COMPRESSIVE STRENGTH OF TEFLON'

M,
E. |, DUPONT DE NEMOURS AND CO,

XI-F-3.12




35
NOTE:. TFE TEFLON, CROSSHEAD
RATE=0,05—1IN, MIN, 0,5—IN,
\ DiA ROD (3).
30 \\
N
25
— 257, ASBESTOS FILLED
\ N, /
N N \
/-: /———esz BRONZE FILLED
& 20 H- \ \\\ A |
qo ‘\\\\\
= AN
u) \
o \\
14
10 / \
) .
/ N
10 /
L-ts 7% GRAPHITE FILLED
5 \~.§
0 -400 -300 -200 -100 0

TEMPERATURE (°F)

*

COMPRESSIVE STRENGTH OF TEFLON

* T.m,
E, |, DUPONT DE NEMOURS AND CO,

XI-F-3.13

100



40

38 \

\ . NOTE$ @ sAMPLES cuT | To mMoLp FoOrces,
@ SAMPLES CcUT L TO MOLD FORCES,

CROSSHEAD RATE=-0,05-IN, MIN,
0,5—-IN, DIA ROD (3),

30
\ \
25 \ \
— \ \ /——FE‘P, 20% GLASS FILLED
0 h N A
— 20 AN \
n \ ’ \
n
]
14
[
b N\

15 \

\>\\

74‘7\\\ |

10

NN D

/;5 //' \ \ \
5 TFe, 257 GLASS FILLED _Z_;j

0

-400 -300 -200 -100 0

TEMPERATURE (°F)
COMPRESSIVE STRENGTH OF TEFI.ON*

XI-F-3.14

100




120

100

80
0 -
0.
™
e
U
o
1]
14
I
)
40
20
0
*T,M,
£, 1,

NOTE; TFE—-128 GLASS CLOTH REINFORCEMENT,
— FEP—116 GLASS CLOTH REINFORCEMENT,

@ L.oADED || TO REINFORCEMENT,

@ LOADED L TO REINFORCEMENT,
CROSSHEAD RATE—0,05—IN, MIN (3),

N rep

. TFE
N ,

S
N
N

N~ N\
\

N

T R

'/

// /1o S

\

-400 -300 -200 -100

TEMPERATURE (°F)

(=]

COMPRESSIVE STRENGTH OF TEFLON'

DUPONT DE NEMOURS AND CO,

XI-F-3.15




28

NOTE: TFE, 52.4% CRYSTALLINITY, CROSSHEAD
———' SPEED-0.0z—IN, MIN, 0,125—IN, SHEET (6).
24
20
ﬁ- —423°
n 16 } /
o y o
L —320°F
™
O /
-
n
8 f /
x 12
-
m /
8
/——HOOF
4
/
/ . /_7OOF
/
0
0 0,040 0.080 0,120 0,160 0.200
STRAIN (INCHES PER INCH)
*
STRESS-STRAIN DIAGRAM FOR TEFLON
* T .M,
E. I, DUPONT DE NEMOWRS AND CO,

XI-F-3.16




0.7

] | l { ! ] I
NOTE: TFE TEFLON
[CRYSTALL= | SPECIFIC | THERMAL
o INITY, & GRAVITY |TREATMENT
\ 4950 2,148~2,152 | MOLDED 720F/30 MiN,
QUICK QUENCHED
\ \ 52,5-56 2,159-2,171 | AS ABOVE + 585F/5 HR
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CRYSTALL- | SPECIFIC THERMAL.
INITY, ~ GRAVITY TREATMENT
49--50 2,148—2,152 | MOLDED 720F/30 MIN,
QUICK QUENCHED

52,556 2,159—2,171 | AS ABOVE 4 585F/5 HR
66,2—71 2,199-2,226 | AS ABOVE + 618F/20 HR
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CRYSTALL- SPECIFIC THERMAL HISTORY
INITY, % GRAVITY

40 2,10 MOLDED 525F/5 MIN, QUENCHED

55‘ 2,12 AS—-RECEIVED 4+ 300F/4 HR, SLOW COOL

70 2.14 AS—~RECEIVED 4 395F/24 HR, SLOW COOL
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4 40 2,10 MOLDED 525F/5 MIN, QUENCHED
55 2.12 AS~RECEIVED + 300F/4 HR, SLOW COOL
70 2.14 AS~RECEIVED + 395F/24 HR, SLOW COOL
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INITY, 9 ‘GRAVITY THERMAL HISTORY
40 . 2,10 HOLDED 525F/5 MIN, QUENCHED
55 2,12 AS-RECEIVED + 300F/4 HR, SLOW COOL
70 2,14 AB-RECEIVED + 395F/24 HR, SLOW COOL
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