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f CURVE 

CURVE NOS. I B 2 

0.0 

CURVE NO. PROPERTY 
TENSILE STRENGTH 
ELONGATION 
ELASTIC MODULUS 
SHEAR STRENQTH 
IMPACT STRENGTH 

INITIAL VALUE 
10,700 L a s . / s a .  IN 
4.5 *A 
4.8 x (05 LBS. /SQ.  IN. 
6,700 LBS. /SO. IN. 
0.37 FT. LBS. / IN. OF NOTCH 

I O 0  

R O C K W E L L  HARDNESS 

FIGURE 18 METHYL METHACRYLATE 
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CURVE NO. 
I 
2 
3 
4 
5 

PROPERTY I N l T i A L  VALUE 

TENSILE STRENGTH 7,800 LBS*/  SQ.  IN. 
E L O N G A T I O N  0.5 yo 
E L A S T I C  MODULUS I 4 x lo5 LBS./ SQ. IN. 
SHEAR STRENGTH 10,000 LBS./S4. I N  
IMPACT STRENGTH 0.30 FT. LBS/IN.  OF NOTCH 

I30 

120 

110 
0. QOI 0.01 0. I I 10 

IO" N V T  
R O C K W E L L  H A R D N E S S  

FIGURE 2 €3 UREA FORMALQEHYDE 
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WATER A B S O R P T I O N  

F I G U R E  26 UREA FORMALDEHYDE 
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Thickness oe Plaskwm: 

Speed of kmsfle te&ing 

Mean &&e of straining: 

Hean mte of" stressing: 

Opaque, li&t blue. 
Elwkas to tan UpQn irradfatioa 

0.245 - 0.251 is. 
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CURVE NO. PROP E R T Y  
1 TENS I L E STRENGTH 
e 
3 ELASTIC MOOULUS 
4 SHEAR S T R E N G T H  
5 1 MPACT STRENGTH 

EL0 NG A T I  ON 

IN IT IAL  VALUE 
9,100 LBS./SO. IN. 
0.65 oh 
14 X IO5 LSS./SQ. IN. 
11,000 LBS/So. I N. 
O . l S  FT. LBS. / IN.OF NOTCH 

I30 

I20 

R O C K W E L I  HARDNESS 

FIGURE 38 MELAMINE FORMALDEHYDE 
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CURVE NO. PROPERTY I NlTlAL VALUE 

TENSILE STRENGTH 9,200 18s. / SO. IN. 
EL0 NGATl ON 1.8 Yo 
ELASTIC MODULUS 6.0 x 1 0 5  ~es . /ss .  IN. 
SHEAR STRENGTH 9,700 L6S./ Sa .  IN. 
IMPACT STRENGTH 0.20 FT. LBS.  /IN. NOTCH 

0.001 0.01 0. I I IO 
IO'* N VT 

RO CKWELL HARDNESS 

FIGURE 4 8  ANILINE FORMALDEHYDE 
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CURVE NO. 
I 
2 
3 
4 
5 

PR 0 PE RTY INITIAL VALUE 
TENSILE STRENGTH 8,600 LBS./SQ. IN. 
E LON GAT I ON 

SHEAR STRENGTH 9800 LBS./ SQ. 1N. 
lMPACf  STRENGTH 0.50 Ft. LB. / IN. OF NOTCH 

2.0 O h  

5.7 x 105 LBS./SQ. t ~ .  ELASTIC MODULUS 

ROCKWELL HARDNESS 

FIGURE 5 8  CASEIN 
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Opaque, yel2.ow-whits - darkens upon krrerdiat;ion 

0.820 - 0.832 in. 

0.9 - 1.7 x 10-4 unitsJsec. 

20 - 40 Ibs/(sq. in.) (see.) 
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CURVE NO. 3 

CURVE NOS. 1 a 5 

GURYE NO. 2 

CURVE NO. 
1 
2 
3 
4 
5 

PROPERTY 
TENSILE STRENGTH 
E LONG ATION 
ELASTIC MODULUS 
SHEAR STRENGTH 
IMPACT STRENITH 

IN IT1 AL VALUE 
6000  L B S . 1  SQ. IN. 
40 Yo 

6700 LBS /Sa, IN 
2.6 F1: LBS / IN OF NOTCH 

e. I x 105 LBS / S Q .  IN. 

100 

ROCKWELL HARDNESS 

FIGURE 6 B  ETHYL CELLULOSE 
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C U R V E  NO. 
I 
2 
4 
5 

PROPERTY IN IT IAL VALUE: 
TENSILE STRENGTH 2600 LBS. / S Q .  I N .  

E LON GAT ION 
SHEAR STRENGTH 2900 L8S. / S Q .  I N .  
I M PACT ST R E N  GTH 

1.6 oh 

1 . 1  FT. L B S . / I N .  NOTCH 

0% SCALE 25 - 

I 
I I 10 .ai .I ide N V T  aaoi  

ROCKWELL HARDNESS 

F I G U R E  7'8 CELLULOSE PROPi(OMA7E 
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FIGURE 7 C  CELLULOSE PROPRIONATE 
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CURVE NO, PROPERTY 
I TENSILE STRENGTH 
2 
3 ELASflC MODUWS 
4 SHEAR STRENGTH 

tMPACT STRENGTH 5 

ELONdATtON 

642 1 

I IO I 

I 

ROCKWELL HARDNESS 

FIGURE 88 

INITIAL VALUE 
5,300 Le%/  SO. IN. 

2.6 X IQ' WS./SO. IN. 
6,400 U S . /  SO. IN. 
1.37 FT. LBS./IN. OF NOTCH 

90 % 

CELLULOSE ACETATE 
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I O ' "  NVT 
CHANGE IN W E I G H T  

SPECIFIC G R A V I T Y  

tole N V ?  e 

W A T E R  ABSORPTION 

I IO 0.01 0.1 0.001 

IO'* N V T  
L I G H T  T R A N S M l S S l O N  AND HAZE 

F I G U R E  8 6  C E L L U L O S E  ACETATE 
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0. I C 
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N 0 N- IRR A Or AT€D 
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FIGURE 9 A  STRESS STRAIN CURVES FOR PILE JRRADIATEO CELLULOSE NITRATE 
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CURVF NOS. 1,4,5 

CURVE UO. 2 

I 

CURVE NO PROPERTY 

TENSILE STRENGTH 
E LON GAT1 ON 
E L A S T I C  MODULUS 
SHEAR STRENGTH 
IMPACT STRENGTH 

I NIT1 AL VALUE 

7 6 0 0  L B S  / SQ. IN. 

3.6 X IO5 LBS. / SO. IN. 
8 8 0 6  L B S . /  SQ. IN. 
2 . 7 5  

30 % 

FT. L B S  / IN. OF NOTCH 

ROCKWELL HARDNESS 

FIGURE 9 B  CELLULOSE NITRATE 
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FIGURE 9 D 
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FfGURE I O A  STRESS STRAIN CURVES FOR PfLE IRRADIATED 
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CURVE NO. PROPERTY INITIAL VALUE 
I TENSILE STRENGTH 4200 LBS./ SO.  IN. 
2 E LON GAT1 ON 

4 SHEAR STRENGTH 4000 LES. /SQ. IN. 
S IMPACT STRENGTH 3.3 FT. LBS./ IN. O F  NOTCH 

10 96 
3 ELASTIC MODULUS 1 . 6  x lo5 LBS./SQ.IN. 

---------- 

R O G K W E L L  HARDNESS 

FIGURE 1OB CELLULOSE ACETATE BUTYRATE 
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:j 0.01 

CURVE NO. PROP E RTY INITIAL VALUE 
I TENSILE STRENGTH 1400 LBS. / SQ. IN. 
2 EL0 N GATION 2 5 0  yo 
3 ELASTIC MODULUS 0.30 x 105 ~ s s . / s a .  IN  
4 SHEAR STRENGTH I 4 0 0  LBS / Sa. IN. 
5 I M P A C T  STRENGTH I I  2 FT.LBS. / IN .  O F  NOTCH 

3 

ROCKWELL HARDNESS 

FIGURE /IS POLYETHYLENE 
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Thickness of sheets: 

- a3 - 

Mean m%a of stressing: 

0.9 - 1.9 x witsfsee. 

15 - IrO lbs./(sq. fa.) (see.) 
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CURVE NO. PROPERTY IN lTlAL VALUE 
I TENSILE STRENGTH 4900 L B S / S Q I N .  
2 ELONGATION 5 0  % 
3 ELASTIC MODULUS 1.8 x J O ~  LBS/SQ. IN.  
4 SHEAR STRENGTH 5300 LBS. /Sa .  IN. 
5 IMPACT STRENGTH 1.9 FT LSS./ I N. OF NOTCH 

R O C K W E L L  HARDNESS 

F IGURE 128 FLUOROTHENE 
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INITIAL VALUE 
I TENSILE STRENGTH 3400 LBS./ Sa. IN. 
2 E t 0  N GAT[ ON 250 Ye 
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0. I I I0 01 0.01 

IO'* N V T 

CURVE NO. PROPERTY 
1 
2 
3 
5 

IN IT IAL  VALUE 
TENSILE 
EL0 N G A l  
ELASTIC 
I M PACT 

STRENGTH 2,200 LBS./SQ. IN. 
' I O N  0.39 

MODULUS 8 X to5 L B S . / S Q .  IN. 
0.31 FT. Las./ IN. o f  NOTCH STRENGTH 

I20 

110 

I00 
0.1 I 10 0.00 I 0.01 

/old N V T  
ROCKWELL HARONESS 

FIGURE 148 FURAN RESIN (ASf3ESTOS 8 CARBON BLACK FILLER) 
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0 I 

0.2 
I 

Jt BREAKING POINT 

NON -I RR A Dl ATE0 - 

0.4 
STRAIN-IN./lN. 

0.6 0.8 

FIGURE 15A STRES STRAIN CURVES FOR PILE IRRADIATED NYLON FM-3003 
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CURVE NO. PROPERTY INITIAL VALUE 
I TENSILE STRENGTH 7,100 LBS /SQ.  I#. 2 70 % ELONGATION 
3 ELASTIC MODULUS 2.3 x io5 LBS. I S Q .  I N  
5 IMPACT STRENGTH 0.48 FT. LBS./IN. OF NOTCH 

ROCKWELL HARDNESS 

F IGURE $55 N Y L O N  F M  3003 
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IO0 
IO" N V T  

C H A N G E  I N  WEIGHT 

S P E C l F l C  G R A V I T Y  

0 

W A T E R  A B S O R P T I O N  

F I G U R E  15C NYLON FM-3003 



r 

Filler: 

Thicbess of sbee-ts: 

Speed of t;ensi.le t e s t a g  

Mean rate of straining: 

rate of stressing: 

None 

Translucent, blue-white. 
Dswkrens upon irradiation. 

0.103 - 0.u3 In. 
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CURVE NO. P ROPE RTY INITIAL V A U E  
. /  JW. 1m 7 6 0 0  LBS I,.' I TENSILE STRENGTH 

2 ELONGATION 
3 

62 % 
ELASTIC MODULUS s n  v en5  
SHEAR STRENGTH 4 

5 IMPACT STRENGTH 

*NYLON F M - I  

L.V A IU LBS./SQ IN. 
7 300 LBS./ SQ IN. * 
2.8 FT LBS./  fN.  OF NOTCH 

R O G K W E L L  H A R D N E S S  

FIGURE I63 NYLON F M -  10001 



U 

w 
IX 
0 
z 
l- 
z 
W 
0 

U a 

z 

a 

1.1 8 

0 1.16' 
0 

#11121 

OQ 
1 

tmCwssn1m 
DWG. 

- 105 - 
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WATER ABSORPTION 
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LIGHT TRANSMISSION AND HAZE (NYLON F M - I )  

FIGURE 16C NYLON F M - 1 0 0 0 1  



Carbonized 
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fI 

FIGURE 16 D 



R e s i n :  

Forrm;lPa: 

Filler: 

Description: 

a 

Thickness of sheets: 

speed of tensile testing 

Mean rate of straining: 

Mean rate of stressing: 

4 

Asbestos fabric (laminate) 

Opaque, bmm w2th fabrfc texture. 
Da3?kms npon irradiation. 

0.124 - 0.128 In. 
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- 109 - UNCLASSIFIED 
DWG,.#11124 

CURVE NO. PROPERTY INITIAL VALUE 
I TENSILE STRENGTH I1,QOO LeS./SO. IN. 

4 SHEAR STRENGTH Ic1,OOO LBS/SQ IN. 

2 E LO N G AT IO N 1.3 % 
3 ELASTIC MODULUS ! a  x lo5 LBS./SQ.IN. 

5 IMPACT STRENGTH 5.2 FT L E S . / I N .  OF NOTCH 

IO0 

R O C K  WELL HARDNESS 

F I G U R E  178 A S B E S T O S  F A B R I C  P H E N O L I C  
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DWG.#11125 

2 

0 

-2  
0.001 0.0 I 0.1 I IO 

IO1* N V T  
CHANGE I N  W E I G H T  

1.75 
0 
0 

\ 1.70 
0 

In 
tu 

I .65 
aooi 0.01 0. I I IO 

k- z 
w 
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M 
w 
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IO ' *  N V T  

SPECIFIC G R A V f  T Y  

0.001 0.01 

FIGURE 17C 

0. I I 

I O " N V T  

WATER A B S O R P T I O N  

I O  

A S B E S T O S  FABRIC 



-xu.- 
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CURVE NO. PROPERTY INITIAL VALUE 
I TENSILE STRENGTH 12,200 LBS. /SQ.lN 
2 E LON GAT 1 0 N 0.81 % 
3 ELAST I C MODU LUS 25  x 105 LBS /sa. IN. 
4 SHEAR STRENGTH I 1,000 LSS./SQ. IN. 
5 IMPACT STRENGTH 1.02 FT. LBS./IN. O f  NOTCH 

D 30 

920 

.QO1 .01 . I  1 
IOi8  N V T  

R O C K W E L L  HARDNESS 

FIGURE188 FI ER ASBESTOS 

10 100 



IO'' N V T  

CHANGE I N  WEIGHT 

10 100 

io'8 N V B  

SPEC I F1 C G R A V I T Y  

0.001 0.03 

FIGURE 18C 

a. I I 

IO'* N V T  

WATER A B S O R P T I O N  

FIBER ASBESTOS 

IO 

PHENOLIC 
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FIGURE 18 D 
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0 
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HON- IRRADIATED 8 

nvt = 12.e~toI43 

BREAKING POINT 

8.81 0.02 0.03 

FIGURE 194 STRESS STRAIN CURVES FOR PILE IRRADIATED 
STR A I N- IN./ I N. 

0.0 4 

PHENOLIC BONDED ASBESTOS (HAVEG 41) 
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- 114 - UNCLASSIFIED 
DWG. #u132 

PROPERTY INITIAL VALUE CURVE NO. 
I 
2 
3 
5 

T ENS I LE STTR EN GTH 3 500 LE$./  SO. IN 
ELONGATION 0.5 Yo 
ELASTIC MORULUS IO x io5  LEIS. /SQ. IN. 
IMPACT STRENGTH Q31 FT. LES./IN O f  NOTCH 

10 IO0 

R B C  K WELL WARD NESS 
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CHANGE IN WEIGHT 

SPECIFIC G R A V I T Y  

W A T E R  A B S O R P T I O N  
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CURVE NOS. 1,3, a 4 

CURWE NO. 2 

0 
0.0 01 0. a 0 1  I a0 

10l8 N V T  

CURVE NO. PROPERTY INITIAL. VALUE 

I TENSiLE STRENGTH 2, 400 LBS. / 'Sa.  I N .  
2 ELONGATION 0.18 Yo 
3 ELASTIC MQDULUS 18 x 105 L Q S / S Q .  I N  
4 SHEAR STRENGTH 2,200 L W S d S Q .  ItY 
5 IMPACT STRENGTH 0.27 FT. kB%/ IN. NOTCH 

-__..I- 

0.001 0.0 I 0. I I 10 
1Ql8NVT 

R O G K W E L L  HARDNESS 

FIGURE 20 
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Bil ler:  

Description: 
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CURVE NO. 
I 
2 
3 
4 
5 

- 128 - UNCLASSIFIED 
DWG .#11139 

PROPERrY INITIAL VALUE 
TENSILE STRENGTH 12,lQQ LBS. / SO. IN. 
ELONGATION 1.8 yo 
ELASTIC MODULUS 
SHEAR STRENGTH 14,400 LeS./Sa IN. 
IMPACT STRENGTH 

16 x 105 LBS./ SO. IN. 

0.58 FT. LBS./IN.OF NOTCH 

IO'' NVT 

ROCKWELL HARDNESS 

FIGURE 218 PAPER BASE PHENOLIC 



20 

10 

- lrrg - 

C H A N G E  IN W E I G H T  
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FIGURE 21 D 
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CURVE NO. 

I 
2 
3 
5 

PROPERTY I N I T I A L  VALUE 

TENSILE STRENGTH 11,000 LBS./SQ. IN. 
ELONGAT ION 4.0 o/o 
ELAST1C MODULUS 1 1  x 105 LBS./SCL IN. 
IMPACT STRENGTH 2.75 FT. L B S . / I N  OF NOTCH 

IO'' N V T  
R O C K  W E L L  HARDNESS 

F I G U R E Z Z B  P H E N O L I C  LINEN FABRIC LAMINATE 
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1.4 
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1.2 
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0 
In 1.1 
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CHANGE IN WEIGHT 

I 
n 
v 

I I I 

.oo I 0.01 0 .  I I 

10'' N V T  

S P E C l F l C  GRAVITY 

IO 

0.0 I 
tu N V T  

WATER ASSORPTION 

GURE 2 2 C  P H E N B L l C  LINEN FABRIC L AT E 
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b 

0-4 - 1.0 x nnits/'sec. 

40 - 70 lbs/(sq. in.) (eec.) 
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(I) 
- 0

 



I I 
0. I I 10 0.01 

10" NVT 

CURVE NO. PROPERTY I NlT lAL VALUE 

I TENSILE STRENGTH 10,300 L B S . / S Q .  I N .  

2 ELONGAT ION 1.5 yo 
3 ELASTIC M O D U L U S  10.4 X 105LBS./SQ. IN. 
5 I MPACT STRENGTH 0.66 FT. LBS./ IN NOTCH 

R O G K W E L L  HARDNESS 

F I G U R E  238 M I C A R T A  (PHENOLIC LAMINATE)  
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CHANGE 1N W E I G H T  

0.001 6.01 0. I I 
10" N V T  

SPECIFIC G R A V I T Y  

40 

0.001 0.0 I 01 I 
IO'* N V T  

W A T E R  ABSORPTION 

FIGetRE2X; PHE L A  ATE 

10 
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UNCLASSIFIED 
nWG.#ll149 

- CURVE NO. 2 

-.- 

C I I R \ / F  Nn PROPERTY IN IT IAL VALUE 
"" I ,  .a". ..V. . -  

TENSILE STRENGTH 10,000 LBS. / SQ.  IN. 

ELASTIC MODULUS 6 X I 0 5  LBS / S O  IN.  
SHEAR STRENGTH 8,600 L B S  / Sa.  I N  
IMPACT STRENGTH 0 . 5 3  FT. L B S / l N .  NOTCH 

ELONGATION 2 o/o 

I O ' "  N V T  
ROCKWELL HARDNESS 

FIGURE 24B UN F I L L E D  PHENOLIC 
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- 142 - UNCLASSIFIED 
DWG .#11150 

I - i  
I I I 

n I 

0.001 0.01 0.1 I 

N V T  
CHANGE IN  WEIGHT 

IO 

1.3 
0 
t -. 
In 
N 1.2 

1. I 
0.001 0.01 0. I I IO 

IO  '' N V T  
S P E C I F I C  G R A V I T Y  

0.0 I 0. I I 
IO l 8  N V T  

WATER ABSORPTION 

FIGURE24C UNFILLED PME 
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Resin: 
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CURVE N O S .  

--- 

CURVE NO. 

CURVE N0. I  

IOt8 N V T  
CURVE NO. PROPERTY INIT IAL VALUE 

I T E N S I L E  STRENGTH 6,700 L B S .  / S O .  IN. 
2 ELONGATION 2.4 oh 
3 ELASTIC M O D U L U S  2.8 X IO5 LBS./SQ. IN. 
4 SHEAR STRENGTH 5,000 L % S . /  SO. IN. 
5 IMPACT STRENGTH 0 . 3 5  FT. L B S . /  I N .  NOTCH 

ROCKWELL HARDNESS 

F I G U R E  256 A L L Y L  OIGLYCOL CARBONATE 



CHANGE I N  WEIGHT 

1.35 1 I 

0 .001  0.01 0. I I 
10" N V T  

SPECIFIC G R A V l  T Y 

I I I 

I I 

1 1 

I IO 0. I 0.0 0 I 0.0 1 
N V T  

WATER A B S O R P T I O N  

l o ' 8  N V T  
L IGHT T R A N S M I S S I O N  AND H A Z E  

F I G U R E  2 5 C  A L L Y L  D I G L Y C O L  C A R B O N A T E  





Speed of tensile testing 
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I TENSILE STRENGTH 4,700 L B S . / S Q .  IN. 
2 ELONG A T I 0  N 0.17 
3 ELASTIC MODULUS 3 2  x lo5 L B S . / S O .  IN. 
4 SHEAR STRENGTH 7,000 LBS./SQ. I N  
5 I MPACT STRENGTH 0.39 FT. LBS./IN O f  NOTCH 

I30 1---- 

I20 
C U R V E  N 0 . 7 ,  R S C A L E -  

110 

IO0 

I O i 8  N V T  
ROCKWELL HARDNESS 

F I G U R E  26B PLASKON A L K Y D  
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1.51 

+. 1.0 

UNCLASSIFIED 
aJG.#11158 

0 

0 .-I 

4 

2- 

0 .-. I 
.I U IO I O 0  0001 .o I 

iot8 N V T  

L 
W 
0 
a w 0.5- a 

iot8 N V T  

0 0  

CHANGE IN WEIGHT 

S P E C \ F I C  GRAVITY 

WATER ABSORPTION 

F I G U R E  26C P t A S K O N  A L K Y D  
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3 3 E 

Fi l le r :  

I)escrQt ion : 

Thickness of shee*: 

n 

1.2 - 1.b x 10-4 uaLtsJsec. 
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2,000 LBS./ S Q .  1N I TENSILE STRENGTH 
2 

4 SHEAR STRENGTH 
5 IMPACT STRENGTH 0.73 FT. LBS./IN. OF NOTCH 

20 Yo E L 0  N G A TI ON 
3 ELASTIC MODULUS 0.58 x to5 LBSJSQ. IN. 

3,100 L8S. /SO.  IN. 

ROCK W E L L H A R D  N ESS 
FIGURE 278 POLYESTER (SELECTRON 503sS) 
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tJlYCW1sS IF IED 
DWG.#11162 - 157 - 

I.._-- - 10 t 

10'' N V T  
CHANGE I N  W E I G H T  

1.30 
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I .25 

01) 01 0 .0  II 0. I 
IO'* NVT 

S PEClFlC G R A V I T Y  
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0.0 0 I 0 .OI 0. I I 

IO ' *  N V T  
W A T E R  AESORPTI  O N  
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I 
II_ I O Q  

!- I 
w 
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w 
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0.001 0.0 i Q. I I 4 

i o  '* N V T  
LIGHT T R A N S M I S S I O N  AND 

F I G U R E  27c P LVESTER ( S E L E T  38 





Trade rime: 

I B E  
-+.!-e- 

d" 
0.123 - 0.132 fne 

0.07 in. - 0.09 in. 
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CURVE NOS. 1,2,3,4,5 CURVE NOS. 1,2,3,4,5 

I 10 .01 0. I 01 

CURVE NO. 
I 
2 
3 
4 
5 

i o1*  N V T  

PROPERTY 

TENSILE STRENGTH 
E LON G A T  IO N 
ELASTIC lyIODULU S 
SHEAR STRENGTH 
IMPACT STRENGTH 

INITIAL VALUE 

1,800 LBS. / S O .  IN. 
0.32 0% 

5.8 x 105 LBS./ SQ,  )i N. 
3,500 LBS./ Sa. IN. 
0.19 FT. L B $ . / l N .  N O T C H  

ROC KWELL HA RQ NESS 
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DW G. # i n 6 6  

CHANGE IN WEiGHT 

u 1 . u  
OLIO1 

10 N V T  

SPECIFIC G R A V I T Y  

0 0. 0.001 
IO N V T  

W A T E R  A B S O R P T I O N  

I 1 I 

I I i I 

IO NVT 
0.0 I 0 .I I 10 IO0 0.001 

L I G H T  T R A N S M I S S I O N  AND HAZE 

F I G U R E  28C POLYSTYRENE (Am 
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CURVE NO. 
I 
2 
3 
4 
5 

PROPERTY INITIAL VALUE 
TENSILE STRENGTH 4,400 LBS./ SO. IN. 
ELONGATl ON 1.0 Yo 
ELASTIC MODULUS 4.8 x lo5 
SHEAR STRENGTH 
tYPACT STRENGTH 

5,500 L B S J  SP. IN. 
0.20 FT. Le./ IN. NOTCH 

0 

ROCKWELL HARDNESS 

FIGURE 298 POLYSTYRENE QSTYRON 4t I C) 
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C H A N G E  IN WEIGHT 

1.10 
d" 
\ 
0 2 1.05 

S P E C  IF  IC GRAVl T Y  

i d e  N V  T 
WATER ABSORPTlON 

GURE 29C P O L Y  STYRENE ( S  
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CURVE NO. 3 

CURVE NO. 5 

0 

CURVE NO. 2 

CURVE NO. PROPERTY INITIAL VALUE 
I TENS1 LE STRENGTH 3100 L B S . / S Q . I N  
2 ELONGATION 20 Yo 
3 ELASTIC MODULUS 2.6 x lo5 LBS /SQ IN 
4 SHEAR STRENGYH 5600 LBS r’ SQ. I N  
5 IMPACT STRENGTH 0.67 FT LBS/1N. OF NOTCH 

0 

ROCKWELL HARDNESS 

F I G U R E  308 POLYSTYRENE ( S T Y  
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-- 0 
0.001 0.01 0. I I 

10l8 N V T  
CHANGE I N  WEIGHT 

I 
io 

SPEC1 FIC GRAVITY 

0.001 0.01 

WATER ABSORPTION 

FIGURE 38C P O L Y S T Y R E N E  (STYRON 475) 
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Volume! Resistfvity of 200 Mil 

Arc Resistance of 100 rn Specimens 
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FIGURE 30 D 



0.s - 0.7 x 10-4 uni%s/see. 
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soot 0.0 I 0. I 
IO" NVT 

I. 0 IO 

CURVE NO, 

I 
2 
3 
4 
5 

PROPERTY 

TENSILE STRENGTH 
E LONG A T 1  ON 
ELASTIC MODULUS 
SHEAR STRENGTH 
IMPACT STRENGTH 

I NlTlAL VALU E 

1,800 L B S . 1  SO. IN. 
0.32 % 
5.8 X I O 5  L B S . / S O .  IN. 

0.19 FT. LSS. /  IN. NOTCH 
3,500 LBS./SQ. IN. 

0.001 0.01 0. I I IO 
I O ' *  NVT 

ROCKWELL HARDNESS 

FIGURE 318 P O L Y V I N Y L C A R B A Z B L E  
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CHANGE I N  WEIGHT 
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I .15 
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to'$ N V T  

SPECIFIC G R A V I T Y  
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WATER A B S O R P T I O N  
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PROPERTY INITIAL VALUE CURVE No. 
I TENSILE STRENGTH 3700 L6S. / SO- IN - 
3 
4 SHEAR STRENGTH 5 IMPACT STREN6Th 1.6 FT. LBS. / I#. OF NOTCH 

2 ELON6AT10N eo0 Yij 

ELASTIC NODULUS 0.65 x io5  as./ SQ, fH. 
2,900 Le$./ SP. Iu. 

FIGURE 328 SARAN 



UMCLASSIFIED - 182 - w~.#u182 
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0 .I I 10 0.0 01 0.0 I 
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C H A N G E  IN W E I G H T  

I ." I I I 

Q I  I IO 0.001 0.0 I 
10'' N V T  
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Test for Shear Strength (Double Shear) 

(a modification of Federal Specification 1041, ~-~-406a, p 12) 

Description 

The Johnson - type shear tool was used with self-aligning compression 

The test specimen was 3 inches in length by places as shown fn figure 45. 

1 inch in wid* by 1/16 inch to 1/4 inch in thiclmess. 

travel under load was 0.02 in./min. 

The rate of head 

Measure the e d t h  and thiolmess of the specimen w i t h  a micrometer 
before imad.iation. 
a5 debexmined from seve- mmuwmxts t e n  along the length of 
the specimen. 

After irradiation condition the specimen for 7 days at 25 +, 1 OC 
and 50 t 2$ humidity. 

Record the average value of cross-seetion 

Align the specimen in the shear tool, s t a r t  the =chine and adjust 
the sped to 0,02 in./min., continue this speed unti l  f'ailure of the 
specimen. 

Rec~nd the ~llaarimm load, 
twice the cmss3-sesrP;ional area of the specinten, 

me shear strength is We load divided by 
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b m  a standard specimen (ahaun in figure 42) in one blow. 

procednre 

(1) 

(2) 

(3) 

&mmze the thfckness of the spec3.ne.n at the n0t;Cb wi%h a 
n d m r  before irradiation. 

After irradia%ion condition the spec- for 7 daw at 25 f 1 *C 
and 50 + - 2$ hpmidify. 
Clamp the test  spec- rigidly w i t h  the c-r line of the notch 
on the level of the top of .the cla8ping swrface so the blow w i l l  
be Struck ~n fhe natched Side. 

(4) The impact stxength is the brsalring energy in foat-powb dirided 
by the thfcgnees of &Ch in inches. 
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BescrQrbfon 

ffapdness readings we're taken of the Rockwell R and 01 scales w i t h  a 

R ~ C ~ X L  ~ Q I I ~  stmb (a) =&%ne (figure 47) 

pg the  Rockwell R scale t e s t  a 1/2 inch steel ball indentor and a 60 

kiBogramma3or load are enrgloyed. The timing o f  the application of the load 

fs farrpsptant for materials, Tbe proportion of the indentakion which is 

reacmered on m m p r o b z  of the magor load is also significant for many mterials, 

and therefore ¶mamammnts based on the recovered depth of penetration are 

m% a measure of resfsfance ts fadentation under load, 

The RdsweU. a ecale teet is a lesatntre of indentation under load, 

Rockwell a scale %est a l f 2  inch Steel bsll indentor and a 60 kilogrssP major 

%mid are again w l o p d ,  but the reading is taken while the major load is 

applied. A cometion is mad,e for the deflection of the  frame of the machine 

tmaer me BmqOzJ 

pf"6pce&uz for %he RoekmXL R Scale 

In the 

&ply the mgor 1- fBPnedistely after the zero setting has been 
caatpl&ea. 
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T e e  for the Specific Gmvity 

Pmoedure 

(1) Condition the spec2olen for 7 days at 25 + 1 OC and 50 + 2$ htmddity. - - 
(2) weigh the speci8len to the nearest 0.1 minigram in air. 

(3) BXFZ the specinen holder immersed i n  wa-r (kerosene) 

(5) If kerosene was used, detemtne the specific grav~ty of the kernsene 
w%-& a I>Jr@nOn&er. 

me specific gravity of tbe plastic is calculated frolp one of the two 

where a = mi& of the saq3.e in air 
b = weight of the saqle in water 
0.99'7 = the specific of water, 2 9 / 4  OC. 

(2) Specific ~ I X ~ W ,  2?/kQC = a x (specific graxity of kerosene 
8 - c  

25O/k0C) 

where a = weiat of the maple fn air 
c = weight of the -le in kerosene 
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Test; for Volxme Resistivity 

(a mdffication of LSSPM.. I) 257-kgr) 

Desmiptfon 

A sheet of plastic is placed in a mrcury eleetmde tzss&ly and the 

resistance between the eledrodes is measured w i t h  the higb-megoluu bridge 

(Instrument Departmen% NQ. &-782.) The electxode assembly is enclosed in a 

shield munted on top of the bri- as shown In figure 49. 

of %he bridge is 1.5 x 1013 ohmso 

be laessured bs placing 8 calibrated resistance in pazallelwith the electrodes, 

but the sensitfgity is such %ha% the upper l i m i t  of lnearaurable resfstanee is 

not greatly increased. 

plas%ic is 3.08 sq. an. BQ tiha% the upper limit measurable for the volume 

reefstfV%%y for an 1/8 inch sheet is 

The upper l i m i t  

S l i g h t l y  higher insulation resistaaces may 

The area of the ~ ~ F ~ P T J T  contasrtiag each surface of the 

1.5 x 101-3 ohms x 3.08 sqo cm./(1/8 x 2.54 em.) = 1.4 x d4 o h  cm. 

When the high megohm bridge is swifxhed to  the "read" position, a potential 

of abm-b 20 ~ 8 1 % ~  is applied aemm tihe terminalse !The resulting polarization of 

the plastic test spee-n is a fuf l&fOn bcrb of -e tfme after the voltage is 

applied and of the %hisknese sf the speimen. It is necessary to standardize 

these two variables to obtain eompambive! peadings. 

minuerr: &er swftehfng to %he "mad" scale. 

sheet from which t e s t  spea- were cut and was consequently  early the same for 

Readings were taken one 

The thickness was .that of the plastic 
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Test for Dielectric &rength 

(a modification of ASM: D 149-4.4) 

Description 

A 30,000 voltt 60 cycle Westineparse o i l  testing outfit was us& in the 

tes t .  The o i l  test  cup was modified as shown in figure 50. llhe standard 1 

inch diamber electr&des were replaced by 1/8 inch diameter electrodes; one 

sta-bionary and one spring d e d .  !Phe spqcirsen I s  hela between the electrodes 

by the pressure of the spring. me test specimens are 1 inch squares ana milled 
bwn thin enough So %ha% breakdown occltra within the 30,000 volt rsnge. Since 

the dielectric atreng&h of an insulating -*rial varies w i t h  the thicknese ,of 

the Platerial, only t e s t s  mad€! on the sams thiclmess a m  comparable. The eelst 

is a e  under insulating o i l .  The ~ucignun value of dielectric strength 

measurable f ~ r  a 20 lail specism is 

PPsCedUPe 

(1) Measure th@ thickness of the 8peeimen w i t h  8 micrometer before 
imadiat ion. 

(2) &f%er irradiation, condition the specimen for 7 days at 25 t 1 OC and 
50 + - 2$ humi&ity. 

(3) Clean the speeiaen with white gasoline, center it be?xeen the 
bleetrodes, fill the cup with insuhting o i l ,  and place the t e s t  cup 
in position i n  the apparaa;Us. 

Increase the voltage fkam zero to breakdown at t&e uniform rate of 
0.5 ko/sec. 

(4) 
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Test for Arc Resistance 

(a mpodfflcation of A91M: D 495-42) 

DescrQytion 

TBe arc resistance tester (Ipstnnuent De- Bo. Q-919-1) shuun in 

f m  51 was designed for this test. The electrodes are -khreaded steel rods 

0 ~ 6 6  inches in dian&er, eciuipped vi* tungsten wire tips 0.060 inches in 

d i d e r ,  which have a conisal point with a 60' inc1ud.ed angle. me electrodes 

are s e d  inrt;o a Lucite block at k5' to the v e r b i c s l  and are adjusted to give 

a gap sf 0.32 inches. 

mi&% of the block is supported on the two electrode poimts. 

electrode laguating was found to be unsatisfactory for testing msterialls of arc 

residance greater than 300 seconds, S h t x  the heat generated in the elecfrodes 

ad; this t i m e  w88 suf'fieient to eof%@n the Lwite. For values above 300 seconds 

a mod block may be used.) 

B&h el&rodes l i e  in the saue v e r t i d  plane. The 

(The Lucite block 

me sequenee of seeps lfskd below W B ~ D  aukmatieally c~&mlled by a timing 

ma swit&in@; sfmft. 

10 
10 
10 
10 
20 
30 
4-0 
50 
60 
70 
80 
90 
1.00 

AppmxWte 
Ra'te of Heat 
Generation 

(W€XttS) 

3 
6 

12 
24 
34 
45 
56 
67 
79 
91 

103 
u5 
128 

Total T h e  
(seconds) 

60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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