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PARTI 

INTRODUCTION 

A. BACKGROUND. The U.S. Army Defense Ammunition Center (DAC), Validation 

Engineering Division (SIOAC-DEV), was tasked by the U.S. Army Armament Research, 

Development and Engineering Center (ARDEC) to perform tension testing on 1.25-inch steel 

strapping specimens subjected to various increments of accelerated aging to determine the 

suitability of employing style HI seals. Additional strapping samples were provided by Iowa 

Army Ammunition Plant (IAAAP) for the purpose of comparison to test results provided. 

B. AUTHORITY. This program was conducted IAW mission responsibilities delegated by the 

U.S. Army Armament, Munitions and Chemical Command (AMCCOM), Rock Island, IL. 

C. OBJECTIVE. To verify that the Delta style in painted seal meets the requirements of 

ASTM Designation: D 3953-91 and performs comparably to currently accepted seals. 

D. CONCLUSION. The Delta, style HI, painted seal meets the requirements of 

ASTM Designation: D 3953-91 and performs as well as currently accepted seals. All straps and 

seals tested also meet the minimum requirements of ASTM Designation: D 3953-91. 
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Bradley J. Haas 
Mechanical Engineer 
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Mechanical Engineer 
DSN 585-8434 
815-273-8434 

Director 
U.S. Army Defense Ammunition Center 
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Savanna, IL 61074-9639 

Director 
U.S. Army Defense Ammunition Center 

3700 Army Depot Road 
ATTN: SIOAC-DEV 
Savanna, IL 61074-9639 
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PART 3 

TEST PROCEDURES 

The salt-fog test procedures were performed IAW ASTM Designation: B 117-90. The 

tension test procedures are summarized from ASTM Designation: D 3953-91. These 

publications identify steps that each sample must go through in order to meet the specifications. 

For a detailed description of tests conducted see part 8. 

A. SALT-FOG TESTING This portion of the testing was performed at Rock Island 

Arsenal (RIA) IAW ASTM Designation: B 117-90. A total of 17 specimens of 1-1/4-inch 

galvanized steel strapping with a Delta, style HI, painted seal and 17 control specimens of 

1-1/4-inch galvanized steel strapping were exposed to salt-fog aging. Specimens of each type 

were removed after specified time intervals. 

B. TENSION TEST. This test was performed IAW ASTM Designation: D 3953-91. A 

12- to 16-inch specimen was placed between the jaws of the tension/compression machine with 

the jaws separated 8-12 inches. The distance between the jaws was increased at a speed not 

greater than 2 inches per minute, elongating the strap until it broke. The maximum force applied 

was measured. 
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A. SAMPLE NO 1. 

PART 4 

TEST EQUIPMENT 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 
Delta Corporation, Style HI, Painted 
17 
17 inches 
1-1/4 inches 
0.035 inches 

B. SAMPLE NO 2 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 
None 
17 
17 inches 
1-1/4 inches 
0.035 inches 

C. SAMPLE NO, 3, 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 
Stanley Corporation, Style HI, Galvanized 
5 
17 inches 
1-1/4 inches 
0.035 inches 

D. SAMPLE NO. 4. 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 
None 
5 
17 inches 
1-1/4 inches 
0.035 inches 
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E. SAMPLE NO. 5. 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 34HOC 
Signode Corporation, Painted 
5 
14 inches 
3/4 inch 
0.035 inches 

F. SAMPLE NQ. 6. 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 34HOC 
None 
5 
14 inches 
3/4 inch 
0.035 inches 

G. SAMPLE NO. 7. 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 34AHP 
Signode Corporation, Painted Auto 
5 
14 inches 
3/4 inch 
0.035 inches 

H. SAMPLE NQ. 8, 

1. Strap: 
2. Seal: 
3. No. of Specimen: 
4. Length: 
5. Width: 
6. Thickness: 

ACME Packaging Corporation, Galvanized 34AHP 
None 
5 
14 inches 
3/4 inch 
0.035 inches 

4-2 



I. TENSION-COMPRKSSTON MACHTNF. 

1. Manufacturer: Instron, Model 1125 
2. Capacity: 20,000 pounds 
3. Extension Rate: 2.0 inches per minute 
4. Data Analysis: Automated Computer Testing Program 
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PART 5 

TEST RESULTS 

A. SALT-FOG TESTING. This portion of testing was performed at Rock Island 

Arsenal (RIA) IAW ASTM Designation: B 117-90. Twelve specimens of Acme steel 

strapping/Delta, style IE, painted seal combination and 12 samples of ACME Packaging 

Corporation galvanized steel strapping were placed in the salt-fog chamber. Five samples of 

each specimen were not exposed to salt-fog aging. Three samples of each specimen were 

removed from the salt-fog chamber following 341; 732; 1,140; and 1,497 hours of aging. 

B. TENSION TEST. This portion of testing was performed IAW ASTM Designation: 

D 3953-91. The specimen was placed between the jaws of the tension/compression machine. 

The jaws were separated while the automated materials testing program recorded the applied 

force and displacement. The jaws continued to separate until the strap broke or the seal failed. 

Table 1 shows the average maximum force each strap was capable of withstanding after a 

specified amount of accelerated aging. 

TABLE 1 

Hours Average Maximum Force (Pounds) Seal Efficiency % of 
Accel. Aging Delta Paint Seal Acme Galv Strap/No Seal Min. Break. Strength 

0 5532 +/- 273 6829 +/- 384 116.5 
341 5780+/- 69 7016+/- 32 121.7 
732 5692+/-156 6660+/-137 119.8 

1141 5730 +/- 102 6930+/- 23 120.6 
1497 5659+/- 88 7000+/- 54 119.1 
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According to ASTM Designation: D 3953-91, the minimum breaking strength for 

1-1/4-inch strapping is 4,750 pounds. For strapping fastened by a double crimped seal, the 

minimum joint efficiency is 75 percent of the minimum breaking strength of the applicable 

strapping size. The ACME Packaging Corporation galvanized strap and the Delta, style HI, 

painted seal met these criteria. Additionally, accelerated aging has a minimal effect on ACME 

Packaging Corporation strapping and Delta, style HI, painted seals. 

According to ASTM Designation: D 3953-91, the minimum breaking strength for 3/4-inch 

strapping is 2,850 pounds. For strapping fastened by a double crimped seal, the minimum joint 

efficiency is 75 percent of the minimum breaking strength of the applicable strapping size. 

Table 2 displays the results of additional samples exposed to 0 hours of accelerated aging. Each 

of these samples met the requirements of ASTM Designation: D 3953-91. Periodic tension tests 

were performed on these samples by Mason & Hanger - Silas Mason Co., Inc. at Iowa Army 

Ammunition Plant (IAAAP). The results of these tests are located in part 8. The breaking 

strength values reported by Mason & Hanger were consistently lower than the values of this test. 

TABLE 2 

Maximum Load (Pounds) (Percent) 
Strap Seal Strap/Seal Strap/No Seal Joint Efficiency 

1-1/4" Acme Galv Stanley Galv 5541+/-465 6588+A539 116.6 
3/4" Galv 34HOC Signode Paint 3036+/-110 4014+/-30 106.5 
3/4" Galv 34AHP Signode Paint 3094+/-371 3986+/-20 108.6 

In 1994, testing was performed on seals supplied by Signode Corporation. One group of 

test samples utilized a grade IE galvanized clip. A second group of test samples employed a 

painted seal. Table 3 contains a comparison of the results of the two sets of tests. All specimens 

included in this table utilized ACME Packaging Corporation Corporation 1-1/4-inch steel 

strapping. 
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TABLE 3 

(Hours) Average Maximum Load (Pounds) 
Accelerated Signode Painted Signode Grade III Delta Style in 

Aging Seal Galvanized Seal Painted Seal 
0 5053+/-122 4767+/-350 5532+A273 

341 5080+/-115 4914+/-438 5780+/- 69 
732 5076+/- 35 4786+A274 5692+/-156 

1140 4735+/-126 4645+/-332 5730+/-102 
1428 5013+/-155 5032+/-162 5659+/- 88 

At each time interval, the average load required to cause failure of the Delta, style IIL 

painted seal is greater than the load required to cause failure of the Signode Painted Seal and the 

Signode Grade HI Galvanized Seal. 
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PART 6 

PHOTOGRAPHS 

6-1 



^1 ^ NI 

.c *-* 
*TJ 
D>  © 
.E 2 
&© I (Ö   o 1 i-   o 

  to 
$ o 1 CD  •f-> 
W T3 

1   1 
—1 

N    Q_ ."= o o 
X 
o 

(0   (1)   «3 

<o 2 <u CO S>=   «B 
Q —   CO   il 

s (0 a) 

< 
o *> — 

■+= $ CD 
CD  —   O 

a: O   o) CO 
Hi 
h- O   CD   O z o -c v 
LLI *■»   +J 

o_, Ö) c   CO 
.E o <o 

^_ 

P
ac

ka
g 

sa
m

pl
e 

lo
ur

s 
of

 

o < 
IP 
? < IS " ©CO 

«^ fc CM o ^ ^ 2 o) 
< 
UÜ < 0- 

CD   C   O 
CO £ "■*= *"* 
"Z. *^   CO T3 
LU CO CD <D 

$  *-   CO 
o o> o 

LLI rca 
Q CO    >    ■*> 

"'   >   CD 
> O   O *5 —   CO 2 O   o   Co 
L* 
< is

ph
 

e
a
lf

 
ef

tw
 

CO SZ   CO — 

D 1- -Ö © 

CN   «   © 

- S"5- ' .2 F 
^    S    CO 

& &* W   O H 
N- o    . 
II  cc  O) CO   *ü   c 
O a) "5) 
< Q   CD 

6-2 



Jti 
O   <D 
c ~ 
—   tU 

5 c 
a>° 
C   CD 
"a a. 
°- E 2 a 
to w 

_   CD 
CD SZ 
CD H _J +J 

o 
o 

CO 

CD   c 

X N   CO o c tö 
W CO -a 

Q >   CD 
cQ "S 

Z S)2 
< c ® 
(XL 

at
io

 
cc

e 

UJ 
1- «   °3 
Z Ro 
LU tr +- 

Z ~ 
O TJ 
O   CD 

o < O) o 

M
M

U
N

IT
I 

S
A

V
A

N
N

 

£8   g» 
J^   -»-   .= 

C
M

E
 P

ac
 

ht
 w

as
 n

o 
er

at
ed

 a
g 

< 
LU 
cy) <C en CD z 

lo
w

s 
th

e 
ri 

g
a

cc
 

LU 
LL 
LU 
Q « §•? 
>- .2 S^ 
or 
< s 

ph
o 

am
pl

i 
of

 s
a 

- ~   (0   10 
W f=  <D  =j 

r11   O zi 
~i H- -c 00            
-sf      ■ 00 
Csl   0)CM _i c ^r ^" ^    - 
T-      CO    T~ 

ii5a 
2   CDT3 
Z   C   o 

^ J §. 
^ ö 5< r- «t:    CD 

ol| 
<   CO   £| 

6-3 



f 

TJ 
CD 

5«J 
g8 .E  o 
Q. (0 

P* 
■^   MT CO   +i- 

1 ®  to 
_J "ft?   o o w a 

o T3 TJ 

X N   CO o = 8 co 5 x 
Q 
z 
< c <= 
a: 
UJ ra

tio
 

w
as

 

z 
LU s-4 

T
IO

N
C

 
IN

A
, 

IL
 

gi
ng

 
h
is

s 

z < 

2 < 
o 
CO   O) 

Q_   C 

< 
HI to 
2 Ä 

LU 
CO 
z 
LU 

lo
w

s 
A

C
 

ol
lo

w
in

g 

UJ 
Q "55 r 
> O   ro 

a CD 
^ O   to 
or ■&-0 < 7" © eo   N 
CO ■c  c 

h-   Co Z> > 
^-   03 
^-   O) 
<N   C 
4 o 
•—     *■* 

i    CO 
Is- k 
§& 
o ,9 
CO o 

■^ ■=   O) 00 E c 
Q 3 o> < co cc 

6-4 



Ui Q 9 q? 

St 
-4 

c 
CO  o 

■C ''S 4->      CO 

l ö 
ö)fr c o 
Q.O 

s? 
CO    Ö) 

■o £ d) 
CD   o   C 

.SU   CO   O) 
1 C CL   CO 

_l o o 
X 

ga
lv

a 
C

M
E

 
ra

te
d 

c < o o O M_   CD 
CO +=   O   O 

Q l-s 8 z 
< t- E o 
on 
tu 
h- ng

 C
c 

ro
l s

a 
sa

lt-
f 

LU 
0_j 

o) c 2 
CD O T_ 

O   __   CD z CC   «   « o < 0- .52 g. 
LU *=: x 

p 2 < 

^   CD   o 

9 S S <£ 5 
2 co 
< 

g
h

tis
 

le
o

n
 

m
pl

e 

l±J 
CO z 
111 

r aio 
<D  E  « 

LL 
o    <°    - °  -C    CD LU 

Q CD 1- Z 
> Q._. 
2 E co To 
C£ CO   CD   d) 

< CO    CO    co 

CD p   O 
CO £   (D   c 

3 
•   CO ■"£ 

£   Q. 5 rf   _ 
f\j   C   O) 

i   o  c 
2 ""A 'Q. 7 5 S s o ro 
05   CL is 
Z   O   W 

U O "2 7)         <D 
i     0   N 
^ "5 c 
«~   °   CÜ < ■*3   C   > 

< 3.S>« 
' < CO   D> 

6-5 



•t: 

HAM \ 

CO 

£ -. °> 

O) O) CO 
C   (0 T. 

■« -*: ^ 9-o <u 

*i         CD 
M UJ   © 
^2ü 

1 

_l 

CD o   Ü 

E 5 o> o 5 o^ 
o 
X o <= E " CO g Cö o 
Q ro^-c z 

or
po

r 
on

tr
o 

:p
os

e 

< 

UJ O « 8 
Z C   CO   CO 
HI 

z ~ 
'a)'*- $ 
J* o>-2 
Ü -E   Q. o < 
"- .C   CO ^ z uj ~- a> 

z < i> S < A
C

M
 

pi
e 

on
 

ei
th

er
 

< .52  £ z 
UJ it: co 

a3 w -s; 
CO z 

—           CO 

•58 
UJ 
U_ c    . c 
UJ 
Q CD © -— 
> Q.   «    5 
2 E 2 a) 
a: 
< 

(0   3C 
co co Q_ 
(DO a 

CO Th
 

lin
te

 
st

ra
 

=) 

^ 7- 9. NCN 
■J-  °  c 
T 2 > 
NOB 
0)0-05 
Z   O   C 
O ü o 
CO   « += i    CD   CO 
STJ   >r 
T- o 2 CT c £L 
O .9> o 
< CO o 

6-6 



PART 7 

GRAPHS 
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DELTA PAINT SEAL 

WITH 1-1/4-INCH 

ACME PACKAGING CORPORATION 

GALVANIZED STRAP 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  14 Aug 1996 

Sample Identification: deltaO 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 5 specimens,  0 excluded. 

Sample comments: Galvanized banding/Galvanized Delta SealO hours aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 5693. 130100. 2.6290 131.50 2017. 46110. 2.8950 144.70 2469. 

2 5633. 128800. 1.0450 52.27 2023. 46240. 1.2980 64.90 3148. 

3 5623. 128500. 1.7650 88.25 2800. 64010. 2.0010 100.10 2534. 

4 5666. 129500. 1.5860 79.28 1958. 44740. 1.7960 89.80 2936. 

5 5046. 115300. .7305 36.53 3312. 75690. .8678 43.39 2648. 

5532. 126500. 1.5510 77.56 2422. 55360. 1.7720 88.58 2747. 

Standard 

Deviation: 273. 6244. .7311 36.56 607. 13870. .7674 38.37 287. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 56430. .1410 7.049 1959. 87.06 12620. 

2 71960. .1190 5.950 1985. 129.20 5908. 

3 57920. .1153 5.767 1936. 89.00 8717. 

4 67120. .1135 5.676 2055. 112.40 8097. 

5 60530. .1025 5.126 1961. 94.32 3307. 



Mean:       62790.      .1183      5.914      1979.      102.40      7731. 

Standard 

Deviation:   S561.      .0141       .705        46.       18.02      3462. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  14 Aug 1996 

Sample Identification: delta341 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 3 specimens,  0 excluded. 

Sample comments: Galvanized Strap\Galvanized Delta Seal 341 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 5721. 130800. 1.3490 67.47 2132. 48720. 1.6000 80.01 3051. 

2 5856. 133900. .9319 46.60 2322. 53070. .9520 47.60 1702. 

3 5764. 131700. 1.1240 56.21 2333. 53320. 1.7560 87.79 2980. 

5780. 132100. 1.1350 56.76 2262. 51710. 71.80 2577. 

Standard 

Deviation: 69. .2089 10.45 2586. .4263 759. 

Stres ;s Displcment % Str< »in Young's Energy Energy 

at 0 2% at 0.2% at 0 2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 69730. .1337 6.683 1911. 124.80 6597. 

2 38900. .0732 3.662 2009. 41.52 3750. 

3 68110. .1190 5.950 2001. 116.60 7057. 

58910. .1086 1974. 94.33 5801. 

Standard 

Deviation:  17350. 1.576 55. 1791. 
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ÜSADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  14 Aug 1996 

Sample Identification: delta732 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):    50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 3 specimens,  0 excluded. 

Sample comments: Galvanized Strap\Galvanized Delta Seal 732 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 5872. 134200. .7232 36.16 2065. 47210. .7433 37.17 3028. 

2 5594. 127900. .4504 22.52 2228. 50930. 1.0450 52.27 2495. 

3 5611. 128200. 1.2520 62.62 1886. 43100. 1.7740 88.71 2179. 

5692. 130100. .8086 40.43 2060. 47080. 1.1880 59.38 2567. 

Standard 

Deviation:   156. 3557. .4077 20.39 171. 3917. .5299 26.49 429. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 69210. .1227 6.133 1527. 144.70 3315. 

2 57020. .1263 6.316 1794. 91.25 3820. 

3 49820. .1776 8.880 1526. 79.48 6850. 

58680. 7.110 105.20 4662. 

Standard 

Deviation: 9800. .0307 1.535 154. 34.79 1912. 
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ÜSADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary units 

Test type:       Tensile 

Operator name: HAAS 

Sample Identification: deltll40 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  14 Aug 1996 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 3 specimens,  0 excluded. 

Sample comments: Galvanized Strap\Galvanized Delta Seal 1140 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 
at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 
Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 5688. 130000. .5401 27.01 2539. 58040. .7799 39.00 2501. 
2 5655. 129300. 1.1660 58.31 2186. 49970. 1.5230 76.16 1686. 
3 5846. 133600. .6573 32.86 2246. 51330. .9063 45.31 2904. 

Mean: 5730. 131000. .7879 39.39 2324. 53110. 1.0700 53.49 2364. 

Standard 

Deviation:   102. 2326. .3329 16.64 189. 4324. .3977 19.89 621. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 57170. .1062 5.309 1738. 91.00 3218. 
2 38530. .1172 5.859 1622. 48.03 5715. 
3 66370. .1099 5.493 1647. 124.80 4004. 

Mean: 54030. 5.554 1669. 87.93 

Standard 

Deviation:  14190. .0056 .280 61. 38.46 1277. 
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USADACS 

SIOACJDEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:      _ Tensile 

Operator name: HAAS 

Sample Identification: deltl497 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):   2.0000 

Full Scale Load Range (lbs): 20000.0000 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  14 Aug 1996 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 3 specimens,  0 excluded. 

Sample comments: Galvanized Strap\Galvanized Delta Seal 1497 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%> (lbs) 

1 5563. 127200. .5786 28.93 1860. 42520. .9081 45.41 294.2 

2 5737. 131100. .5493 27.46 2170. 49600. .5639 28.20 3421.0 

3 5678. 129800. .6316 31.58 1926. 44010. 1.0050 50.26 3095.0 

5659. 129400. .5865 29.32 1985. 45380. .8257 41.29 2270.0 

Standard 

Deviation:    88 2021. .0418 2.09 163. 3735. .2319 11.59 1719.0 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 6724. .0348 1.739 1437. 2.054 3605. 

2 78190. .1446 7.232 1532. 193.000 2315. 

3 70730. .1282 6.408 1530. 159.300 4106. 

Mean: 51880. .1025 5.126 1500. 118.100 3342. 

Standard 

Deviation:  39290. .0592 2.962 101.900 924. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:        Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: ageO 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 5 specimens,  2 excluded. 

Sample comments: Galvanized Strap, 0 Hours Aging Samples 3 and 5 Slipped 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 6399. 146300. 8935 44.67 2539. 58030. 1.011 50.53 3060. 

2 7136. 163100. 2 4370 121.80 2652. 60610. 2.761 138.00 3829. 

♦Excluded* 6668. 152400. 2 0320 101.60 2179. 49800. 3.413 170.60 3227. 

4 6953. 158900. 2 4640 123.20 2856. 65280. 2.801 140.10 3152. 

♦Excluded* 6700. 153100. 2 6790 133.90 2254. 51520. 3.704 185.20 2851. 

6829. 156100. 1.9320 96.58 2682. 61310. 2.191 109.50 3347. 

Standard 

Deviation: 384. 8766. .8991 44.96 161. 3675. 1.022 51.12 420. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0 2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 69950. .1520 7.598 2211. 110.80 5225. 

2 87530. .1062 5.309 2515. 148.80 16380. 

♦Excluded* 73760. .1227 6.133 2666. 103.70 15540. 

4 72040. .1538 7.690 2656. 98.43 16050. 

»Excluded* 65160. .0824 4.119 2536. 85.43 18690. 



Mean:      76510.     .1373      6.866      2461.      119.30     12550. 

Standard 

Deviation:   9600.     .0270      1.349       227.       26.24      6348. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Operator name: HAAS Test Date:  15 Aug 1996 

Sample Identification: age341 Sample Type:  ASTM 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 Humidity ( % ):   50 

Crosshead Speed (in/min ):   2.0000 Temperature (deg. F):   73 

Full Scale Load Range (lbs): 20000.0000 

Dimensions: 

Sample 

Width  (in) 1.2500 

Thickness  (in) .03500 

Spec gauge len (in) 2.0000 

Grip distance: (in) 12.000 

Out of 2 specimens,  1 excluded. 

Sample comments: Galvanized Strap, 341 Hours Aging      Sample #1 was malfuction 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at        at        at at        at        at        at at at 0.2% 

Specimen      Peak       Peak       Peak Peak Break      Break      Break Break Yield 

Number       (lbs) (psi)       (in) (%) (lbs) (psi)       (in) (%) (lbs) 

♦Excluded*    4.838      110.6     .0128       .6408       4.838     110.6      .0128       .6408       -.5382 

2      6979.000    159500.0    1.6400     82.0200    3044.000   69570.0    1.9610     98.0400    2511.0000 

Mean:       6979.000    159500.0    1.6400     82.0200    3044.000   69570.0    1.9610     98.0400    2511.0000 

Standard 

Deviation:                            

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen      Yield Yield Yield Yield Break 

Number       (psi) (in) (%)       (ksi) (lbs-in) (lbs-in) 

♦Excluded*    -12.30    .0146       .7323 .0000    -.0015        -.001 

2      57400.00    .0769      3.8450     2146.0000   74.3200    11690.000 

Mean:       57400.00    .0769      3.8450     2146.0000   74.3200    11690.0000 

Standard 

Deviation:                   
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ÜSADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: aged341 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F):   73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 2 specimens,  0 excluded. 

Sample comments: Galvanized Strap, 341 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 7032. 160700. 1 723 86.14 2414. 55170. 1 921 96.03 3231. 

2 7037. 160900. 2 320 116.00 3032. 69300. 2 439 121.90 3005. 

Mean: 7035. 160800. 2723. 62240. 2.180 

Standard 

Deviation: 87. .422 21.10 9993. .366 18.32 160. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 73850. .0989 4.943 2106. 121.5 11600. 

2 68690. .0970 4.852 1787. 124.4 14120. 

.0980 4.898 1946. 122.9 12860. 

Standard 

Deviation: 3650. .0013 .065 225. 2.0 1784. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - OS Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: aged732 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec) :     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 3 specimens,  1 excluded. 

Sample comments: Galvanized Strap: 732 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 6563. 150000. 2.063 103.20 6407. 146500. 2.265 113.2 2391. 

♦Excluded* 6536. 149400. 2.115 105.70 2321. 53060. 2.929 146.5 2176. 

3 6757. 154400. 1.587 79.37 2461. 56250. 2.766 138.3 3493. 

Mean: 6660. 152200. 1.825 4434. 101400. 125.8 2942. 

Standard 

Deviation:   137. 3128. .337 16.83 2790. 63780. .355 17.7 779. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 54650. .0732 3.662 2392. 63.83 12340. 

♦Excluded* 49740. .0769 3.845 2325. 55.10 12700. 

3 79850. .0934 4.669 2301. 131.70 15750. 

Mean: 67250. .0833 4.165 2346. 97.74 14040. 

Standard 

Deviation:  17810. .0142 64. 47.97 2415. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: aged 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type: ASTM 

Humidity ( % ) :   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 3 specimens,  1 excluded. 

Sample comments: Galvanized Banding: 1140 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

»Excluded* 6306. 144100. 2.300 115.00 2403. 54930. 2.971 148.60 3156. 

2 6914. 158000. 3.140 157.00 2801. 64020. 3.325 166.20 2769. 

3 6946. 158800. 1.549 77.45 3005. 68690. 1.706 85.32 2403. 

Mean: 6930. 158400. 2.344 117.20 2903. 66360. 2.516 125.80 2586. 

Standard 

Deviation: 23. 521. 1.125 56.25 145. 3302. 1.144 57.22 259. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

»Excluded* 72140. .0897 4.486 2146. 115.20 15930. 

2 63290. .0806 4.028 2486. 81.89 19120. 

3 54930. .0732 3.662 2161. 67.63 10330. 

Mean: 59110. .0769 3.845 2323. 74.76 14720. 

Standard 

Deviation: 5909. .0052 .259 229. 10.08 6218. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1995 

Sample Identification: agedl497 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):    50 

Temperature (deg. F):   73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 3 specimens,  0 excluded. 

Sample comments: Galvanized Strap: 1497 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 6946. 158800. 2.076 103.80 2672. 61080. 2.259 113.00 2059. 

2 7054. 161200. 1.223 61.15 2903. 66360. 1.613 80.65 2833. 

3 7000. 160000. 1.399 69.94 2763. 63160. 1.791 89.53 2871. 

Mean: 7000. 160000. 1.566 78.30 2780. 63530. 1.888 94.38 2588. 

Standard 

Deviation:   54. 1229. .450 22.53 116. 2661. .334 16.69 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 47070. .0659 3.296 2245. 50.85 13770. 

2 64760. .0806 4.028 2694. 79.75 9696. 

3 65620. .0952 4.760 2017. 101.80 10600. 

Mean: 59150. .0806 4.028 2319. 77.47 11360. 

Standard 

Deviation:  10470. .0146 .732 344. 25.56 2137. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:        Tensile 

Operator name: HAAS 

Sample Identification: GALVO 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):   2.0000 

Full Scale Load Range (lbs): 20000.0000 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 5 specimens,  0 excluded. 

Sample comments: Galvanized Strap\Galvanized Seal O Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 5231. 119600. 1.3400 67.01 2183. 49890. 1.3710 68.57 2522. 

2 4903. 112100. .7214 36.07 1651. 37730. .7378 36.89 2016. 

3 4478. 102400. .5273 26.36 1871. 42760. .5676 28.38 2769. 

4 5656. 129300. 2.3440 117.20 2108. 48170. 2.3560 117.80 2339. 

5 5452. 124600. .8147 40.74 2715. 62060. 1.1440 57.21 2575. 

5144. 117600. 1.1490 57.47 2105. 48120. 1.2350 61.77 2444. 

Standard 

Deviation: 465. 10630. .7322 36.61 400. 9140. .7030 35.15 284. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0 2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 57630. .0897 4.486 2015. 84.39 5796. 

2 46080. .1117 5.584 2048. 56.06 2354. 

3 63290. .1611 8.056 1937. 108.60 1735. 

4 53460. .1080 5.401 1866. 78.53 11110. 

5 58860. .1062 5.309 2183. 81.68 4932. 



Mean:      55860.      .1153      5.767      2010.       81.84      5185. 

Standard 

Deviation:   6494.     .0269      1.347       120.       18.68      3723. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: gstrapO 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/rain ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

1.2500 

.03500 

2.0000 

12.000 

Out of 5 specimens,  1 excluded. 

Sample comments: Galvinized Strap\ 0 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 6733. 153900. 2.096 104.80 2527. 57770. 2.137 106.80 3312. 

2 5789. 132300. 1.767 88.34 3702. 84610. 1.889 94.47 2066. 

3 6907. 157900. 1.853 92.64 2722. 62220. 1.906 95.30 2409. 

♦Excluded* 6753. 154400. 2.693 134.70 2266. 51790. 3.083 154.20 2656. 

5 6922. 1S8200. 3.072 153.60 2861. 65390. 3.250 162.50 3061. 

6588. 150600. 2.197 109.90 2953. 67500. 2.295 

Standard 

Deviation: 539. 12330. .600 29.99 518. 11830. .646 32.31 575. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 75700. .1153 5.767 2418. 117.00 11450. 

2 47220. .6408 32.040 1485. 82.95 6255. 

3 55070. .0861 4.303 2794. 58.02 10650. 

»Excluded* 60700. .0732 3.662 2881. 67.24 16440. 

5 69960. .0824 4.119 2839. 89.17 17620. 



Mean:      61990.     .2311      11.560     2384.       86.77     11490. 

Standard 

Deviation:  13130.     .2735      13.680      628.       24.21      4678. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: SIG2-1-4 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ) :   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

.75000 

.03500 

2.0000 

8.5000 

Out of 5 specimens,  0 excluded. 

Sample comments: 3/4 Inch Galvanized Banding/2-1/4 Inch Signode Clip.  0 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 3116. 118700. .5474 27.37 1148.0 43740. 1.611 80.56 1512. 

2 2860. 109000. .2783 13.91 968.7 36900. 3.270 163.50 1794. 

3 3075. 117200. .4943 24.72 1297.0 49400. 1.822 91.09 1486. 

4 3004. 114400. .3149 15.75 1184.0 45110. 1.172 58.59 1661. 

5 3127. 119100. .3570 17.85 1076.0 41000. 1.635 81.75 1809. 

Mean: 3036. 115700. .3984 19.92 1135.0 43230. 1.902 95.09 1652. 

Standard 

Deviation:   110. 4182. .1167 5.84 122.3 4659. .801 40.05 152. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 57600. .1117 5.584 2186. 47.68 3462. 

2 68340. .1263 6.316 2040. 69.32 5513. 

3 56630. .1007 5.035 2223. 45.44 3566. 

4 63260. .1153 5.767 2382. 52.80 2239. 

5 68930. .1080 5.401 2198. 65.83 2929. 



Mean:       62950.      .1124      5.621      2206.      56.21      3542. 

Standard 

Deviation:   5777.     .0095       .474       122.      10.78      1221. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary units 

Test type:        Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: 3-4GALV1 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

.75000 

.03500 

2.0000 

8.5000 

Out of 5 specimens,  0 excluded. 

Sample comments: 3/4 Inch Galvanized Banding\No Seal 0 Hours Aging 0 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 4034. 153700. .8422 42.11 1497. 57020. 9191 45.95 2199. 

2 3967. 151100. 1.0780 53.92 1615. 61510. 1 3050 65.27 2030. 

3 4044. 154100. .8971 44.86 1640. 62480. 1 1190 55.93 2168. 

4 4013. 152900. .7525 37.62 1599. 60920. 1 0230 51.17 2481. 

S 4013. 152900. .8935 44.67 1363. 51940. 1 1280 56.39 2455. 

Mean: 4014. 152900. .8927 1543. 58770. 

Standard 

Deviation:   30. 1125. .1191 5.95 4349. .1431 7.15 195. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 83770. .0787 3.936 3618. 60.29 3080. 

2 77320. .0787 3.936 3557. 52.10 4483. 

3 82600. .0769 3.845 3474. 60.42 3901. 

4 94510. .0970 4.852 3532. 76.85 3527. 

5 93530. .0824 4.119 3695. 72.00 3967. 



Mean:      86340.      .0828      4.138      3575.      64.33      3792. 

Standard 

Deviation:   7422.     .0082       .411       85.       9.96       524. 
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USADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:       Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: SIG34AHP 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

.75000 

.03500 

2.0000 

8.5000 

Out of 5 specimens,  0 excluded. 

Sample comments: 3/4 Inch Galvanized Strap\l-l/2 Inch Signode Clip: 34AHP  0 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 3270. 124600. .2636 13.180 1178.0 44890. .3003 15.01 1665. 

2 3490. 133000. .2838 14.190 1214.0 46260. .2966 14.83 2250. 

3 3316. 126300. .2453 12.270 1189.0 45280. .2911 14.56 1911. 

4 2701. 102900. .1886 9.429 1009.0 38450. .4815 24.08 1665. 

5 2696. 102700. .1996 9.978 906.7 34540. .4833 24.17 1752. 

3094. 117900. .2362 11.810 1099.0 41880. .3706 18.53 1849. 

Standard 

Deviation:   371. 14130. .0410 2.048 134.8 5134. .1022 5.11 246. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 63440. .0751 3.753 3222. 40.12 693.1 

2 85700. .0861 4.303 3596. 63.89 731.0 

3 72810. .0806 4.028 3238. 51.15 691.5 

4 63440. .0769 3.845 2697. 46.02 884.0 

5 66760. .0824 4.119 2712. 51.21 879.6 



Mean:       70430.      .0802      4.010      3093.      50.48      775.9 

Standard 

Deviation:   9355.      .0044       .219       385.       8.77       98.0 
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0SADACS 

SIOAC_DEV 

Savanna, IL 

General Tensile Test - US Customary Units 

Test type:        Tensile 

Operator name: HAAS 

Instron Corporation 

Series IX Automated Materials Testing System 6.03 

Test Date:  15 Aug 1996 

Sample Identification: GAL34AHP 

Interface Type: Data Systems Adapter 

Machine Parameters of test: 

Sample Rate (pts/sec):     18.206 

Crosshead Speed (in/min ):  2.0000 

Full Scale Load Range (lbs): 20000.0000 

Sample Type:  ASTM 

Humidity ( % ):   50 

Temperature (deg. F): 73 

Dimensions: 

Width  (in) 

Thickness  (in) 

Spec gauge len (in) 

Grip distance: (in) 

Sample 

.75000 

.03500 

2.0000 

8.5000 

Out of 5 specimens,  0 excluded. 

Sample comments: 3/4 Inch Galvanized Strap 34AHP\No Seal 0 Hours Aging34AHP 0 Hours Aging 

Load Stress Displcment % Strain Load Stress Displcment % Strain Load 

at at at at at at at at at 0.2% 

Specimen Peak Peak Peak Peak Break Break Break Break Yield 

Number (lbs) (psi) (in) (%) (lbs) (psi) (in) (%) (lbs) 

1 3993. 152100. 1.1310 56.57 1543. 58760. 1.298 64.90 1958. 

2 3982. 151700. .9136 45.68 1343. 51150. 1.111 55.57 2234. 

3 3987. 151900. 1.0880 54.38 1338. 50950. 1.326 66.28 2234. 

4 4013. 152900. .8898 44.49 1625. 61890. 1.045 52.27 2168. 

5 3957. 150700. .9209 46.05 1430. 54470. 1.069 53.46 2204. 

Mean: 3986. 151900. .9887 49.43 1455. 55440. 1.170 58.50 2160. 

Standard 

Deviation: 20. 774. 5.60 126. 4799. .132 6.60 116. 

Stress Displcment % Strain Young's Energy Energy 

at 0.2% at 0.2% at 0.2% Modulus at at 

Specimen Yield Yield Yield Yield Break 

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in) 

1 74580. .0714 3.570 3283. 52.17 4514. 

2 85120. .0751 3.753 3462. 64.07 3872. 

3 85120. .0714 3.570 3527. 62.66 4643. 

4 82590. .0732 3.662 3497. 60.30 3661. 

5 83950. .0769 3.845 3451. 63.14 3669. 



Mean:      82270.     .0736      3.680      3444.      60.47      4072. 

Standard 

Deviation:  4426.     .0024       .119        95.       4.84       472. 
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DELTA PAINTED SEAL SUMMARY 
Hours Aging Average Load Standard Deviation 

0 5532 273 
341 5780 69 
732 5692 156 

1141 5730 102 
1497 5659 88 

1-1/4 INCH ACME GALVANIZED STRAP SUMMARY 
Hours Aging Average Load    Standard Deviation. 

0 6829 384 
341 7016 32 
732 6660 137 

1141 6930 23 
1497 7000 54 

SUMMARY OF STRAPPING EXPOSED TO 0 HOURS AGING 
Description Average Load Standard Deviation 
1-1/4" Galv w/Delta Seal 5532 273 
1-1/4" Galv/No Seal 6829 384 
1-1/4" Galv w/Stanley Seal 5144 465 
1-1/4" Galv/No Seal 6588 539 
3/4" Galv w/Seal 34HOC 3036 110 
3/4" Galv/No Seal 34H0C 4014 30 
3/4" Galv w/Seal 34AHP 3094 371 
3/4" Galv/No Seal 34AHP 3 986 2 0 



Steel Strapping Evaluation 

SAMPLES AND RESULTS 
1. 1-1/4" Galvanized Strapping/Delta Painted Seal 

0 Hours Accelerated Aging 
Style III 

Sample Maximum Load (lbs.) 
1 5693 
2 5633 

3 5623 
4 5666 

5 5046 

Avg 5532 (273)* 

Stress (psi) 
130,100 
128,800 
128,500 
129,500 
115,300 
126,500 (6244)* 

Method of Failure 
Seal Opened 
Seal Opened 
Seal Opened 
Seal Opened 
Seal Opened 

1-1/4" Galvanized Strapping/Delta Painted Seal 
341 Hours Accelerated Aging 

Style III 

Sample Maximum Load (lbs.) Stress (psi) Method of Failure 
1 

2 
5721 

5856 
130,800 

133,900 
Seal Opened 

Band Broke @ S 
3 

Avg 
5764 

5780 (69)* 
131,700 

132,100 (1587)* 
Seal Opened 

1-1/4" Galvanized Strapping/Delta 
732 Hours Accelerated Aging 

Painted Seal Style III 

Sample Maximum Load (lbs.) Stress (psi) Method of Failure 
1 5872 134,200 Band Broke @ S« 
2 

3 

Avg 

5594 

5611 

5692 (156)* 

127,900 

128,200 

130,100 (3557)* 

Seal Opened 

Seal Opened 

1-1/4" Galvanized Strapping/Delta 

1140 Hours Accelerated Aging 
Painted Seal  Style III 

Sample Maximum Load (lbs.) Stress (psi) Method of Failure 
1 

2 

3 
Avg 

5688 

5655 
5846 

5730 (102)* 

130,000 

129,300 
133,600 

131,000 (2326)* 

Seal Opened 

Seal Opened 
Seal Opened 

1-1/4" Galvanized Strapping/Delta Painted Seal 
1497 Hours Accelerated Aging 

Style III 

Sample Maximum Load (lbs.) 
1 5563 
2 5737 
3 5678 

Avg 5659 (88)* 

Stress (psi) 
127,200 
131,100 
129,800 
129,400 (2021)* 

Method of Failure 
Seal Opened 
Band Broke <s 
Seal Opened 

Seal 

* Standard Deviation 



1-1/4" Galvanized Strapping/No Seal 
0 Hours Accelerated Aging 

Sample 
1 
2 
3 
4 
5 

Avg 

Maximum Load (lbs.)     Stress (psi) 
6399 146,300 
7136 163,100 
Sample Slipped, No Reliable Data 
6953 158,900 
Sample Slipped, No Reliable Data 
6829 (384)* 

1-1/4" Galvanized Strapping/No Seal 
341 Hours Accelerated Aging 

Method of Failure 
Band Broke 
Band Broke 

156,100 (8766)* 

Jaws 
Jaws 

Band Broke @ Center 

Sample Maximum Load 
1 6979 
2 7032 
3 7037 

Avg 7016 (32)* 

(lbs. Stress (psi) 
159,500 
160,700 
160,900 
160,367 (757)* 

Method of Failure 
Band Broke @ Center 
Band Broke @ Center 
Band Broke @ Jaws 

1-1/4" Galvanized Strapping/No Seal 
732 Hours Accelerated Aging 

Sample 
1 
2 
3 

Avg 

Maximum Load (lbs.) Stress (psi) 
6563 150,000 
Sample Slipped, No Reliable Data 
6757 154,400 
6660 (137)* 

Method of Failure 
Band Broke in Jaws 

Band Broke in Jaws 
152,200 (3128)* 

1-1/4" Galvanized Strapping/No Seal 
1140 Hours Accelerated Aging 

Sample 
1 
2 
3 

Avg 

Maximum Load (lbs.)     Stress (psi) 
Sample Slipped, No Reliable Data 
6914 158,000 
6946 158,800 
6930 (23)* 158,400 (521)* 

Method of Failure 

Band Broke in Center 
Band Broke in Center 

10. 1-1/4" Galvanized Strapping/No Seal 
1497 Hours Accelerated Aging 

Sample Maximum Load (lbs.) Stress (psi) 
1 6946 158,800 
2 7054 161,200 
3 7000 160,000 

Avg 7000 (54)* 160,000 (1229)* 

Method of Failure 
Band Broke in Center 
Band Broke Near Jaws 
Band Broke in Center 

* Standard Deviation 



11. 1-1/4" Acme Galvanized Strapping/Stanley Galvanized Seal 
0 Hours Accelerated Aging 

Sample Maximum Load (lbs.) 
1 5231 
2 4903 
3 4478 
4 5656 
5 5452 

Avg 5144 (465)* 

Stress (psi) 
119,600 
112,100 
102,400 
129,300 
124,600 

Method of Failure 
Stripped Band @ Seal 
Stripped Band @ Seal 
Stripped Band @ Seal 
Stripped Band @ Seal 
Stripped Band @ Seal 

117,600 (10,365)* 

12. 1-1/4" Acme Galvanized Strapping/No Seal 
0 Hours Accelerated Aging 

Strap accompanied #11 

Sample Maximum Load (lbs.)     Stress (psi) 
1 6733                   153,900 
2 5789                   132,300 
3 6907                   157,900 
4 Sample Slipped, No Reliable Data 
5 6922                    154,400 

Avg 6588 (539)*            150,600 (1. 

Method of Failure 
Band Broke in Jaws 
Band Broke in Jaws 
Band Broke @ Jaws 

Band Broke Near Jaws 

13. 3/4" Galvanized Strapping/Signode Painted Clip (2-1/4" in length) 34HOC 
0 Hours Accelerated Aging 

Sample Maximum Load (lbs.) Stress (DSD 
1 3116 118,700 
2 2860 109,000 
3 3075 117,200 
4 3004 114,400 
5 3127 119,100 

Avg 3036 (110) * 115,700 (4 

Method of Failure 
Stripped Band @ Seal 
Stripped Band @ Seal 
Stripped Band @ Seal 
Stripped Band @ Seal 
Stripped Band @ Seal 

14. 3/4" Galvanized Strapping/No Seal 
0 Hours Accelerated Aging 

Accompanied #13 

Sample Maximum Load (lbs.) Stress (psi) 
1 4034 153,700 
2 3967 151,100 
3 4044 154,100 
4 4013 152,900 
5 4013 152,900 

Avg 4014 (30)* 152,900 (1. 

Method of Failure 
Band Broke in Jaws 
Band Broke @ Center 
Band Broke @ Center 
Band Broke @ Center 
Band Broke @ Center 

* Standard Deviation 



15. 3/4" Galvanized Strapping/Signode Painted Auto Clip (1-1/2" in length) 
0 Hours Accelerated Aging 34AHP 

Sample Maximum Load (lbs.) 
1 3270 
2 3490 
3 331S 
4 2701 
5 2696 

Avg 3094 (371)* 

Stress (psi) 
124,600 
133,000 
129,300 
102,900 
102,700 

Method of Failure 
Band Broke @ Jaws 
Band Broke @ Seal 
Band Broke @ Seal 
Seal Opened 
Seal Opened 

117,900 (14,130)* 

16. 3/4" Galvanized Strapping/No Seal 
0 Hours Accelerated Aging 

Accompanied #15 

Sample Maximum Load (lbs.) Stress (ps il Method of Failure 
1 3993 152,100 Band Broke @ Center 
2 3982 151,700 Band Broke @ Center 
3 3987 151,900 Band Broke @ Center 
4 4013 152,900 Band Broke @ Center 
5 3957 150,700 Band Broke @ Center 

Avg 3986 (20)* 151,900 (774)* 

* Standard Deviation 
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MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #       /ZFS'n. Pressure 90     psig. Size:    1-1/4" Q       .3/4" [><l 

Test Type: 

CZ1  New Strap P.O. #  

□ New Seals P.O. #  

I     I Strapper/Sealer Repair Verification 

1     I Strapper/Sealer Qualification 

Lxl Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

#     / 

A-   * 

M   3 

THICK- 
NESS 

(INCHES) 

STRAP 
WIDTH 

(INCHES) 

*  75 S 

.7*+ 

I      I Accept 

1      I Accept 

I      1 Accept 

1      I Accept 

EE5 Accept 

ELON- 
GATION 
(INCHES) 

^75 

BREAKING 
STRENGTH 
(POUNDS) 

3SCO 

3S<? & 

3 5 O O 

I 1 Reject 

I I Reject 

I I Reject 

1 1 Reject 

I I Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

160 O 

Sampled By:    TT     "Du^b/^i   4*-£c7TV-  Date: .3 -27- ft Location:  .3 -^ / 
NAME & KADQE 

Tested By:     7D.    A4eh«-   &   /SVj. / Date: 3-7-fC Location:    /—/V/ 
NAME & BADGE 

Due for Next Testing   3- JLO - <? £, at Level I □   II ^   III □ 

Machine Tested On:     Satec 0 Other □ 

Machine Setting:    12 K   C*j Medium [x[] 3.0 Pot Speed  [2^ 

Calibration Void Date: #• -33 - 9L>  

Remarks Fr-c^r   J-J~r r£   3. -O / C& „ c   /=/ /J2 a ** ^-i    •**' S"C .S- 

UsvJ V* r-,   ?<* *y e C'/r*> <r   F/ 7^/jr   TV» r / _ 

sJ-Hoc 
QC-190(Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT' 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimpar: 

Serial #    /5 ¥5 3, Pressure      ?C> . Psig- Size:    1-1/4" □        3/4" JX| 

Test Type: 

i     I New Strap P.O. #  

UD New Seals P.O. #  

I—I Strapper/Sealer Repair Verification 

LJ Strapper/Sealer Qualification 

L^SJ Strapper/Sealer Recertification 

I I Accept 

I I Accept 

I I Accept 

I I Accept 

k^k Accept 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

CZI Reject 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

&    / 

*■ 3 

THICK- 
NESS 

(INCHES) 

.4 33 

STRAP 
WIDTH 

(INCHES) 

.752, 

'7ri 

ELON- 
GATION 
(INCHES) 

. 5'0 0 

BREAKING 
STRENGTH 
(POUNDS) 

3 S 0 0 

~53 I 3 6 O G 
„5 & C ■$ C  0 O 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

J C  O & 

3. 5 0 & 

SamP,ed By:     T.    ~Dwb;„   * Zc7Sf     Date: * -l*-9(. Location-    -2 -G I 
NAME a BADGE -       '-'■"■'a •■"""'• *"        *^   ' 

Tested ßy; T>-    ^ob'   * IS/D~i Date: X-33. -^Location-       /- TV 
NAME & BADGE "   —     '■"*"'"«"•        ' 

Due for Next Testing   3- 7-9 C at Level I □   II ß)   III Q 

Machine Tested On:     Satec 0 Other □ 

Machine Setting:    12K   0 Medium |xj 3.0 Pot Speed 

Calibration Void Date: 4- - -2 3 - f Q 

Remarks   f~r-ot~,   Z/«c -e. JL - £> f  &a /= / /J?aA*s»7    s*fS~£Z 

Us-etJ 3/+,li   Sorted*!   £//*,s    /=/   7-ffis     /~ r* 

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #    / 3 T'T^K Pressure 9& psig. Size:    1-1/4" j     | 3/4" *l 

Test Type: 

□  New Strap P.O. #  

I     I New Seals P.O. #  

1      I Strapper/Sealer Repair Verification 

I     I Strapper/Sealer Qualification 

LXJ  Strapper/Sealer Recertification 

I 1 Accept 

I I Accept 

1 I Accept 

1 1 Accept 

)JQ Accept 

1 I Reject 

I I Reject 

I I Reject 

I 1 Reject 

1 I Reject 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

/*   / 

J* A 

*  3 

THICK- 
NESS 

(INCHES) 

«03S 
~03S 

STRAP 
. WIDTH 
(INCHES) 

ELON- 
GATION 
(INCHES) 

.4-37 

. C3.5 

BREAKING 
STRENGTH 
(POUNDS) 

3Z0& 
3 5 <PO 
3 3*>0 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

3   & O  Ö 

Sampled By:    J .      JZ>u r£''*-i   ** JL O ys^Bate: l-3Q-9f. Location:     J2 -<g / 
NAME & BADGE 

Tested By:     ID-    AJc h r~    P-   /5"/3-/ Date: 3-$*-*?(. Location:    / —?■+/■ 
NAME & BADGE 

Due for Next Testing   j?-^-?-f£ at Level I □   II £§•   '" D * 

Machine Tested On:     Satec j^ Other |    ] 

Machine Setting:    12 K   Q.        Medium @- 3.0 Pot Speed   [3*} 

Calibration Void Date: >V -JL 3-7C  

Remarks />-gw A/"***+   3L—0/   £g~rs   /g//^g>/>^   ^S~£^Z  

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial*     / Jf^A Pressure TO psig. Size:    1-1/4" □  .     3/4"  \X 

Test Type: 

1      I  New Strap P.O. #  

□ New Seals P.O. #  

1     1 Strapper/Sealer Repair Verification 

1     1 Strapper/Sealer Qualification 

1X1 Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

#    / 

* -3 

MJ 

THICK- 
NESS 

(INCHES) 

-SIS' 
^03S 

STRAP 
WIDTH 

(INCHES) 

. 7JS 

I 1 Accept 

1 I Accept 

I I Accept 

I I Accept 

\P^\ Accept 

I I Reject 

CZZ3 Reject 
1 I Reject 

1 I Reject 

I      I Reject 

ELON- 
GATION 
(INCHES) 

-.5-7.3 

„5 7 3 

BREAKING 
STRENGTH 
(POUNDS) 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

3#£>0 

3*/-<£> & 

3f& o 

Sampled By:       T.      T2""*;«s*3e ?**     Date: /-/T-9f.  Location:    2. -0 J 
  NAMES. BAOGE 

Tested By: D.   A4* I«-  t*JS->2-l Date: t~/r-9L    Location:     J-?*+ 
NAME & BADGE 

Due for Next Testing     /-^^-?^ at Level I IS    » D   Ml □ 

Machine Tested On:     Satec ß] 0ther O 

Machine Setting:    12K   g Medium 0- 3.0 Pot Speed  S 

Calibration Void Date: 4--fit- <? Q>  

Remarks   P'^^T   L,~~ *  2—0/   C*»s    F/ /JQs«*r S*rtS  

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAI5K 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #       /J ? S'OL. Pressure 

Test Type: 

□ New Strap P.O. #  

□ New Seals P.O. #  

1     I Strapper/Sealer Repair Verification 

1     I Strapper/Sealer Qualification 

LX'I Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

#     / 

A  * 

M   B> 

THICK- 
NESS 

(INCHES) 

.025 

STRAP 
WIDTH 

(INCHES) 

7SS 
*. 7S4- 

JJL£_ 

ELON- 
GATION 
(INCHES) 

-*75 

BREAKING 
STRENGTH 
(POUNDS) 

3SGG 

3 SO O 

90     psig. Size:    1-1/4" Q       3^3 

I      I Accept I      I 

□ Accept □ 
I      I Accept I      I 

I      I Accept I      I 

1X1 Accept I      I 

^sJoiEsss 

JG^SE 
-:?F!C 
pot 

1&* 

Sampled By:    t*T""    "p>ur*b/'*n   **■ £ o 7T*f-  Date: 3 -? 7-9C Location:   JP- —0 
NAME & BADGE 

Tested By:     T>.    A4o A»-   &   /SVJL / Date: 3-7-9C Location:    /—«P>- 
NAME & BADGE 

Due for Next Testing   d- Xo - <? 6 at Level I □   II £3   III □ 

Machine Tested On:     Satec 0 Other □ 

Machine Setting:    12 K   0 Medium f^j 3.0 Pot Speed  £x^ 

Calibration Void Date: <V- -23 - 9(* 

Remarks F*-c~i   JL/~7 y£   2. -& / £& „ c   /=/ /^2 c^-< ^^t s*r-£^ r_'-.-ÄUL_ 

Usvd   V^ S~r    S'V/eet*      £/,**><?    F/   7~/r/j    7"> S / _ 

sJ- HOL —.. 

QC-190(Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #    / 3 ? S ZK Pressure        <? 0 psig. Size:    1-1/4" Q        3/4"  [X 

Test Type: 

CD New Strap P.O. #  

□  New Seals P.O. #  

I     I Strapper/Sealer Repair Verification 

I     I Strapper/Sealer Qualification 

l-Xl Strapper/Sealer Recertification 

I I Accept 

I 1 Accept 

I I Accept 

I I Accept 

j^l  Accept 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

*   I 
M  -3 

* 3 

THICK- 
NESS 

(INCHES) 

-e>3S 

-03S 

„ 03H- 

STRAP 
WIDTH 

(INCHES) 

ELON- 
GATION 
(INCHES) 

*5?3 
S63 

BREAKING 
STRENGTH 
(POUNDS) 

3SGO 

3 sea 
S S £> O 

NAME & BADGE 

Due for Next Testing   J-/L -fC at Level I g]   II □   III □ 

Machine Tested On:     Satec £>§ Other |    | 

Machine Setting:    12 K   0 Medium [x] 3.0 Pot Speed 

Calibration Void Date:   >/•--? 3-9 C>  

Remarks    J/^VP^T   2./~*>^2 -& /   Co^s   /=~//j 

I I Reject 

I I Reject 

I I Reject 

LZZl Reject 

I      I Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

J2-7 a o 

Sampled By:       X".     D^r-l,/*? #J?o7T*/-   Date:   j -r-9C Location:     Si -0 J 
NAME & BADGE   

Tested By: 7~).   s^okr    &/r/jL/ Date: /-?-?£.   Location:      /-<p->/ 

OAi S<-1  ;     ASf~6.£ 

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #     7 3 f5* a Pressure f0 psig. Size:    1-1/4" Q        3/4" 

Test Type: 

I     I  New Strap P.O. #  

I      I  New Seals P.O. #  

I      I  Strapper/Sealer Repair Verification 

1      1  Strapper/Seaier Qualification 

1X1  Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

*    / 
*- Ä 

3fc    3 

THICK- 
NESS 

(INCHES) 

-035 

STRAP 
WIDTH 

(INCHES) 

-.7.T-3 
.75/ 

I I  Accept 

I I Accept 

I 1 Accept 

1 1 Accept 

LXl Accept 

ELON- 
GATION 
(INCHES) 

.S3 I 

BREAKING 
STRENGTH 
(POUNDS) 

3 *? C 0 

1 I Reject 

I I Reject 

I I Reject 

1 I Reject 

I I Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

2L6 0 O 

Sampled By:        X    Ü>u*-Jo/~i   PZQ'TZ'f' Date: /-X-9C Location:   JZ - 0 I 
NAME & BADGE 

Tested By:      Z2.    y*^ft>^r    &/SS3- i Date: /-? -9C Location:    /- <P *-f 
NAME & BADGE 

Due for Next Testing   / — A?- ?C at Level I [5?j   II Q   '" D 

Machine Tested On:     Satec J3 Other □ 

Machine Setting:    12 K   0 Medium 0 3.0 Pot Speed  J3> 

Calibration Void Date:  ^ -J? S -¥S" 

Remarks   F-a^r    L/~>e.   <Z-0J   C-*~s:  F/'/AC*1^ M F3/A J 

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #     J. <% 2 <% / Pressure 70    psig. Size:    1-1/4"[^]        3/4" f^L 

Test Type: 

□ New Strap P.O. #  

□ New Seals P.O. #  

I     I Strapper/Sealer Repair Verification 

i     I Strapper/Sealer Qualification 

iJ^l Strapper/Sealer Recertification 

I I Accept 

I I Accept 

I I Accept 

I I Accept 

I I Accept 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

M   .7 

THICK- 
NESS 

(INCHES) 

,055 

STRAP 
WIDTH 

(INCHES) 

*   753 

-   75-3 

ELON- 
GATION 
(INCHES) 

-St-** 

BREAKING 
STRENGTH 
(POUNDS) 

3 ?& O 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

-7^^ e 
J7.3. a d> 

£?>&<!> 

Sampled By:     /?   W/Z/t'e^rr  ** ITtf        Date: 2 -2.2--»^Location:     J-'-QS-J 
NAME & BADGE 

Tested By:      £>   Mehr   tr/TsJ-i  Date: >-^*f< Location:    /-&<*? 
NAME & BADGE 

Due for Next Testing    J~^ ?-^C at Level I □   II □   III ß» 

Machine Tested On:     Satec £Q Other |   1 

Machine Setting:    12 K   'jxj.        Medium Q 3.0 Pot Speed  S 

Calibration Void Date: 4*—A 3-9 C  

Remarks   Fro*~T   X/*r <.    3~05~-/   A>1*//~   F / A* & J-h   CU^ -  

UsecS%r,\,   J,g *T 9 C/St*?   /^/T/if's   /*sf-_ 

?4Atif 
QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #    3 <7 2 f / Pressure &0 psig. Size:    1-1/4-Q        3/4"  \%- 

Test Type: 

I      I  New Strap P.O. #  

I      I  New Seals P.O. #  

I      1  Strapper/Sealer Repair Verification 

I      | Strapper/Sealer Qualification 

1X1  Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

M   I 

MA__ 

a   3 

THICK- 
NESS 

(INCHES) 

STRAP 
WIDTH 

(INCHES) 

.7fJ 

- 75-/ 

I I Accept 

I 1 Accept 

\Z3 Accept 

1 I Accept 

liXk Accept 

CZ3 Reject 

I 1 Reject 

I 1 Reject 

1 1 Reject 

CZZ3 Reject 

ELON- 
GATION 
(INCHES) 

BREAKING 
STRENGTH 
(POUNDS) 

3500 

3* e ° 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

_ V3 7 35 £>*> j 3 # O 

Sampled Bv:     /?.  /^/A^tf ^ Date: /-11-*A Location:    3~*/ 
  NAME & BADGE 

Tested Bv:       7D.     M* * ^  ** * *' 3-i    Date: /-^-»«Location:     /"^ 
 NAME & BADGE NAME & BADGE 

Due for Next Testing   2~3*f-*? & atLevellQ   »□   ,N 

Machine Tested On:     Satec 0 Other □ 

Machine Setting:    12K   0 Medium [3 3.0 Pot Speed  & 

Calibration Void Date: J+-J3 -<* C*  

Remarks   F.M~   L,~~^   3-0/ C*~?  F/ /Zc~,~7   »*J-t> C** 

Urse*   ?/+'"   C/TfiS   F*r  Ttf's   7~*s + -   ST**<cJe  

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #     31 J? *?  I Pressure       ^ & psig. Size:    1-1/4" Q        3/4" 

Test Type: 

□  New Strap P.O. #  

I     I New Seals P.O. # 

I      I  Strapper/Sealer Repair Verification 

I      I  Strapper/Sealer Qualification 

lx^ Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

#   / 
M A 

* 3 

THICK- 
NESS 

(INCHES) 

-£>33 

STRAP 
.  WIDTH 
(INCHES) 

„757 

I      I Accept 

I      I Accept 

I      I Accept 

I      I Accept 

IX! Accept 

ELON- 
GATION 
(INCHES) 

BREAKING 
STRENGTH 
(POUNDS) 

35*0 
3 5& & 
3 SO 0 

* 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

JLH-0-0 

^Jf 0 

JP 3 * & 

Sampled By:    /f. g<* Ibm f-f h *£JJ*W   Date: JJ-/S--9S Location:    3- & I 
NAME & BADGE 

Tested By:     7~).   sHotr M /J~/-Z-l Date:/J-/7-9r Location:    / — ^P>/ 
NAME & BADGE 

Due for Next Testing   J- 26>-?6 at Level I □    II □   III J^. 

Machine Tested On:     Satec 0 Other □ 

Machine Setting:    12 K   IXl Medium S_ 3.0 Pot Speed 

Calibration Void Date:   ^ -«3 3- ?C,  

Remarks   /">*? »r   2-J" •*   3~&t    F/ 7~U*>    js2cJ^f^*^7   PP^f-r-ejs**^«- .  

QC-190(Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 

AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #   J? *} 2 *! I Pressure 9 if psig. Size:    1-1/4"|     | 3/4" 

Test Type: 

I      I  New Strap P.O. # 

I     I New Seals P.O. # 

1      I  Strapper/Sealer Repair Verification 

1     1 Strapper/Sealer Qualification 

1X1 Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

&    I 

/£    -2. 

/* 3 

THICK- 
NESS 

(INCHES) 

. #3 3 

STRAP 
WIDTH 

(INQHES) 

■.-7JT.2. 

I      I Accept 

1     1 Accept 

1      1 Accept 

I     1 Accept 

C>Q Accept 

ELON- 
GATION 
(INCHES) 

BREAKING 
STRENGTH 
(POUNDS) 

3 5&Q 

35 0 & 

1 I Reject 

1 I Reject 

1 1 Reject 

1 1 Reject 

I 1 Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

3.I3&' 
4. $,& C3 

Sampled By: ^•/V/* t-+ *   # ASA 
NAME & BADGE 

Tested By:          
NAME & BADGE 

Due for Next Testing yjL - ji o ■* <? 

Date: //-ga-9S Location:   3 — 0 A 

Date: //-«*/-*r Location:      J-F~+f 

I  at Level I □   II D   •" 

Machine Tested On:     Satec gj Other |~1 

Machine Setting:    12K   fX] Medium 0 3.0 Pot Speed  \R. 

Calibration Void Date:  / 2-- /?-^-T 

Remarks   Fre*~   JL/'* *>   3-0/     F/ /2-O.MASI     M& J»b  Chj 

Mau**/   Fre~i ft? e> - / «y ZL    To   J-/'~ ~*  3 -& /  

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #   -2  °T 4 ? t Pressure SO psig. Size:    1-1 /4" Q        3/4"  [g 

E Test Type: 

CH  New Strap    :~      P.O. #  

□ New Seals P.O. #  

I     I Strapper/Sealer Repair Verification 

I     I Strapper/Sealer Qualification 

\X\ Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

#- ; 

-PA 

JL2- 

THICK- 
NESS 

(INCHES) 

&3S 

STRAP 
WIDTH 

(INCHES) 

-7 S3 

I I Accept 

1      I Accept 

I      I Accept 

I      1 Accept 

IJXI Accept 

ELON- 
GATION 
(INCHES) 

.531 
Zo O 

BREAKING 
STRENGTH 
(POUNDS) 

3 ^>0O 
3 s-o o 

I i Reject 

1 1 Reject 

I I Reject 

I 1 Reject 

EZJ Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

J5&& 

3*fo e 

Sampled By:    /£//"/* ^-f<   /*- <?fj+/- Date: /c-*z**--?sLocation:    3 —£> S — I 
NAME 4 BADGE 

Tested By:     J~).   A'teU*-     M /T * 2 / Date: /t?-3y-yr Location:     /~— ?-<*/ 
NAME & BADGE 

Due for Next Testing //-.?J-9^ at Level I □    II □   III g 

Machine Tested On:     Satec 0 Other |    | 

Machine Setting:    12 K   (3.        Medium 0 3.0 Pot Speed 

Calibration Void Date: /X — 13-9 S 

Remarks   J. a c,    3- 0S— O  /     //^o z^,  

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #      f*f- J? ? Pressure        J 0 &     psig. Size:    1-1/4" 3/4" |     | 

Test Type: 

□ New Strap P.O. #  

I     I New Seals P.O. #  

I     I Strapper/Sealer Repair Verification 

I^Cl Strapper/Sealer Qualification 

I     I Strapper/Seaier Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

H    I 
#   A 

* 3 
P * 
*  S 

&■ £> 

THICK- 
NESS 

(INCHES) 

- £*$ 

STRAP 
WIDTH 

(INCHES) 

/. AST^ 

/. Z53 

/ .25"^ 

J. -a S3 

/. A S3 

A ZS3 

I      I Accept 

I      I Accept 

1      1 Accept 

l^^l Accept 

1      1 Accept 

ELON- 
GATION 
(INCHES) 

*5 73 
3 93 
573 
C25 

. CIS 

BREAKING 
STRENGTH 
(POUNDS) 

6J 00 

c / £>a 
&/ & O 

C> / 0O 
6* t 0O 
C,0 £> O 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

*f5 & 0 

+f>f0 0 

Sampled By: Q .   Carp,« fry /* /o 7? F~ Date: 3 -/3-f £ Location:    3-Qj 
NAME 4 BADGE 

Tested By:     ZD       Mekv   fi-JS"-/**! Date: 3-A?-?4    Location:    j-yf 
NAME & BADOE 

Due for Next Testing   ? -/ 9 - <7C>  at Level I [3   " □   III □ 

Machine Tested On:     Satec 0 Other Q 

Machine Setting:    12 K   Q<3 Medium [>C] 3.0 Pot Speed 

Calibration Void Date:   &-J.J- 9 C  

Remarks   Froi~t   t-Ol /4*s Shcp  To   £ "r ■*.  3-0/ f/6>«*,f T*st F/Sh9/3> 

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO.. INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL 

AND STRAPPING SEAL JOINTS 
STRAPPING 

Sealer/Crimner: 

Serial #      / 1/ *>• ?  Pressure       y O 

Test Type: 

1     I  New Strap P.O. #  

1     1 New Seals P.O. #  

l^£j  Strapper/Sealer Repair Verification 

I 1 Strapper/Sealer Qualification 

L_J Strapper/Sealer Recertification 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

/ 

THICK- 
NESS 

(INCHES) 

STRAP 
WIDTH 

(INCHES) 

psig. Size:    1-1/4" 

I I Accept 

I I Accept 

I I Accept 

I I Accept 

I I Accept 

ELON- BREAKING 
GATION STRENGTH 
(INCHES) (POUNDS) 

3/4"   Q 

HD Reject 

I I Reject 

I     I Reject 

□ Reject 

□ Reject 

i 

3 
± 

5" 
C 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

^f*ö 
L£&. 

H± ad 
H9 oc 

Sampled By: X>£  #1. ^-o"% /? 
NAME & BADGE 

Tested Byi/l/tL^ t <~t ?& f 
NAME & BADGE 

Date: /e~//*?v   Location: /*? iJ     ?/r/ 

Date: /cH^'fy  Location:      /—P ^r 

jfLLVurnQi'irQ. Due forNext testing 

Machine Tested On:     Satec [7J Other |   | 

Machine Setting:    12K   Q         Medium ß- 3.0 Pot Speed ^Q 

Calibration Void Date:  /("   <~?-9y  

Remarks S^cl^ <9*S    ß^e.h       R*fi«.,f>eJ    d, ■Uege.y^fcj.y    T** ™ 

Do K*r   ^S^ u.n-1-ti.      epkuA.Lt$.t threat        r^ A  t  S     gflgj/^ 

QC-190(Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #       / Lf %J Pressure "?o psig. Size:    1-1/4"|2]        3/4"  [     | 

Test Type: 

□ New Strap P.O. #__  

I     I New Seals P.O. #  

I     I Strapper/Sealer Repair Verification 

I     I Strapper/Sealer Qualification 

I yQ Strapper/Sealer Recertification 

I I Accept 

I I Accept 

I I Accept 

I I Accept 

Accept 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

THICK- 
NESS 

(INCHES) 

6 23 

STRAP 
WIDTH 

(INCHES) 

ELON- 
GATION 
(INCHES) 

{ATI       S3 / 
1.2 ff .5~J& 

C? ±2X I.2S1- $60 

BREAKING 
STRENGTH 
(POUNDS) 

NAME & BADGE 
Sampled By: /)ft J-L,A 

Tested Br.TXßJLM f(/f(/l 
• umir m. «Anne V NAME & BADGE 

Due for Next Testing   //} -DC-  fy        at Level I □   II □   III 1x1 

Machine Tested On:     Satec ß£] Other |    | 

Machine Setting:    12 K   0-        Medium Q- 3.0 Pot Speed 

Calibration Void Date:   //-   / 7~  /V  

Remarks 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

I I Reject 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

H'&0O 

ty&J Ö 

*/6so 

Date: f~7^Y   Location:       2. - O I 

Date: f- 7-f y   Location:      /- <fV 

SH ft I Ih~-#»n *V[ 

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. ~ -     - ;_ .. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial # ! Lj 17        Pressure        fp psig. ize:    1-1/4" ^|        3/4"  |     | Size: 

Test Type: 

I      1 New Strap P.O. #  

CZ] New Seals P.O. #  

1      I Strapper/Sealer Repair Verification 

1     I Strapper/Sealer Qualification 

\X} Strapper/Sealer Recertification 

I I Accept 

1 1 Accept 

I 1 Accept 

I 1 Accept 

£x^ Accept 

1 1 Reject 

I I Reject 

I I Reject 

1 I Reject 

I I Reject 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

IT. 
3, 

THICK- 
NESS 

(INCHES) 

,037 

STRAP 
WIDTH 

(INCHES) 

ELON- 
GATION 
(INCHES) 

/,3-g-a ,S'f3 
$3/ 

ST3 

BREAKING 
STRENGTH 
(POUNDS) 

G/*oö 

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

5~<?o6 

^r&a o 
$<?<? Ö 

Sampled By: Di^hl>.k       l-frlStf Date:   ?-/4-?ü_ Location: CL-  ß / 
—— NAME & BADGE'  ^r   

Tested BV: OJi*J-JL*£>£        t*f?0( Date: ?-/j~fY    Location: /-    TV 
NAME & BADGE  ' '—«—  *■  

Due for Next Testing   9-   fr  - 9'/ at Level I □    II □   III gj 

Machine Tested On:     Satec 0 Other □ 

Machine Setting:    12 K   [X] Medium g] 3.0 Pot Speed 

Calibration Void Date:   //- 07- fy 

Remarks 

-^»7 ?lOA- I I ip"]s*~i 

QC-190 (Rev. 7) (5/94) 



MASON & HANGER - SILAS MASON CO., INC. 
IOWA ARMY AMMUNITION PLANT 

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING 
AND STRAPPING SEAL JOINTS 

Sealer/Crimper: 

Serial #      A/ 2- ? Pressure psig. Size:    1-1/4" [£3        3/4" |     | 

Test Type: 

□ New Strap P.O. #  

I     I New Seals P.O. #  

I      I  Strapper/Sealer Repair Verification 

I     I Strapper/Sealer Qualification 

Jyl Strapper/Sealer Recertification 

I      1 Accept 

1      I Accept 

I      I Accept 

I      I Accept 

I XI Accept 

I 1 Reject 

I I Reject 

I I Reject 

i I Reject 

I I Reject 

Strap Tension Results 

TEST 
SAMPLE 
NUMBER 

THICK- 
NESS 

(INCHES) 

STRAP 
WIDTH 

(INCHES) 

ELON- 
GATION 
(INCHES) 

\ 01? 1/XS I . ;T?/ 

2 
2L 

£l£_ 
,oi% I.XTo 

S?2 

BREAKING 
STRENGTH 
(POUNDS) 

5 93 '63*o 

Machine Tested On:     Satec £2 Other Q] 

Machine Setting:    12 K   0 Medium 0 3.0 Pot Speed  21 

Calibration Void Date:   //~/7— ?<■/  

Remarks   

Sealed Joint Results 

JOINT 
EFFICIENCY 
(POUNDS) 

S"*aa 
$6fid 

S/o* 

Sampled By: Dut^-'n ^O 75~fy  Date: 7- 12~7</Location:      ^ — &   I 
NAME & BADGE 7 

Tested By: QM^^JA ItyfC I Date: 7-/J-2/   Location:       A- F*7 
NAME & BADGE 

Due for Next Testing  0% —/o-fy at Level I □   II □   111 ßj 

/"2-0   +1 Z*/ *7 

QC-190 (Rev. 7) (5/94) 
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# 
Designation: B 117-90 

AMERICAN SOCIETY FOR TESTING AND MATERIALS    . 
19« Rae» SU PMidrtpNa. Pa. 19103 

Raprinltd trom Dig Annual Boo* o( ASTM Standards. Cceyriont ASTM 
II nol tst»6 h In* eurranl eornbkwa' Wax. win appaar In U* next tdition. 

Standard Test Method of 
Salt Spray (Fog) Testing1 

This standard U issued under »he fixed designation B 117; the number immediately following the designation Indicates the year of 
original adoption or. in the ease of revision, the year oflast revision. A number in parentheses indicates the year of las» reapproval. A 
superscript epsilon (c) Indicates an editorial change since the last revision or reapproval. 

Tlih standard lias been approved for use by agencies of the Department of Defense to replace Method 47/./ of Federal Test Method 
Standard No. IS lb. Constdl the DoD Index of Specifications and Standards for the specific year of Issue that has been adopted by the 
Department of Defense. 

1. Scope 
1.1 This test method sets forth the conditions required in 

salt spray (fog) testing for specification purposes. Suitable 
apparatus which may be used to obtain these conditions is 
described in Appendix XI. The method does not prescribe 
the type of test specimen or exposure periods to be used for a 
specific product, nor the interpretation to be given to the 
results. It should be noted that there is seldoni a direct 
relation between salt spray (fog) resistance and resistance to 
corrosion in other media; because the chemistry of the 
reactions, including the formation of films and their protec- 
tive value, frequently varies greatly with the precise condi- 
tions encountered. Comments on the use of the test in 
research will be found in Appendix X2. For evaluation of 
corrosive conditions, see Appendix X3. 

NOTE 1—This method fa applicable to «dt ipräy (fog) testing of 
ferrous and non-ferrous metals, and is also used to test inorganic and 
organic coatings, etc, especially where such tests are the basis for 
material or product specifications. 

1.2 The values stated in SI units are to be regarded as 
standard. The inch-pound units in parentheses are provided 
for information. 

1.3 This standard may Involve hazardous materials, oper- 
ations, and equipment. This standard does not purport to 
address all of the safety problems associated with its use. It is 
the responsibility of the user of this standard to establish 
appropriate safety and health practices and determine the 
applicability of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 
B 287 Method of Acetic Acid-Salt Spray (Fog) Testing1 

B 368 Method for Copper-Accelerated Acetic Acid-Salt 
Spray (Fog) Testing (CASS Test)3 

1 This lest method Is under the Jurisdiction of ASTM Committee O-l on 
Corrosion of Metals, and Is the direct responsibility of Subcommittee 001.05 on 
Laboratory Corrosion Tests, 

Current edition approved March 30, 199a Published May 1990. Originally 
published as B 117- J9T. Last previous edition B 117 -IS". 

* Discontinued—See 1917 Annual Book of ASTM Standards. VoU 0105 and 
03X1 

* Annual Book of ASTM Standards, Vol 0103. 

- D 609 Methods for Preparation of Steel Panels for Testing 
Paint, Varnish, Lacquer, and Related Products4 _ >■ 

D 1193 Specification for Reagent Water5 

- D1654 Method for Evaluation of Painted or Coated 
Specimens Subjected to Corrosive Environments4 

E 70 Test Method for pH of Aqueous Solutions with the 
Glass Electrode6 

3. Apparatus 
3.1 The apparatus required for salt spray (fog) testing 

consists of a fog chamber, a salt solution reservoir, a supply 
of suitably conditioned compressed air, one or more atom- 
izing norzles, specimen supports, provision for heating the 
chamber, and necessary means of control. The size and 
detailed construction of the apparatus are optional, provided 
the conditions obtained meet the requirements of this 
method. 

•3.2 Dfops of solution which accumulate on the ceiling or 
cover of the chamber shall not be permitted to fall on the 
specimens being tested. 

3.3 Drops of solution which fall from the specimens shall 
not be returned to the solution reservoir for respraying. 

3.4 Material of construction shall be such that it will not 
affect the corrosiveness of the fog. 

4. Test Specimens 
4.1 The type and number of test specimens to bo used, as 

well as the criteria for the evaluation of the test results, shall 
be defined in the specifications covering the material or 
product being tested or shall be mutually agreed upon by the 
purchaser and the seller. 

5. Preparation of Test Specimens 
5.1 Metallic and metallic-coated specimens shall be suit- 

ably cleaned. The cleaning method shall be optional de- 
pending on the nature of the surface and the contaminants, 
except that it shall not include the use of abrasives other than 
a paste of pure magnesium oxido nor of solvents which are 
corrosive or will deposit either corrosive or protective films. 
The use of a nitric add solution for the chemical cleaning, or 
passivation, of stainless steel specimens is permissible when 
agreed upon by the purchaser and the seller. Care shall be 
taken that specimens are not «contaminated after cleaning 
by excessive or careless handling. 

4 Annual Book of ASTM Standards, Vol 06.01. 
' Annual Book of ASTM Standards, Vol 11.01. 
• Annual Book of ASTM Standards, Vol 15X5. 
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5.2 Specimens for evaluation of paints and other organic 
coatings shall be prepared in accordance with applicable 
specification(s) for the material(s) being tested, or as agreed 
upon by the purchaser and supplier. Otherwise, the test 
specimens shall consist of steel meeting the requirements of 
Methods D609 and shall be cleaned and prepared for 
coating in accordance with applicable procedure of Methods 
D609. „.      7~~ 
—S3"3pecimens coated with paints or nonmetalhc coatings 
shall not be cleaned or handled excessively prior to test. 

5.4 Whenever it is desired to determine the development 
of corrosion from an abraded area in the paint or organic 
coating, a scratch or scribed line shall be made through the 
coating with a sharp instrument so as to expose theunder- 
lying metal before testing. The conditions of making the 
scratch shall be as defined in Method D 1654, unless 
otherwise agreed upon between the purchaser and seller. 

5.5 Unless otherwise specified, the cut edges of plated, 
coated, or duplex materials and areas containing identifica- 
tion marks or in contact with the racks or supports shall be 
protected with a suitable coating stable under the conditions 
of the test, such as ceresin wax. 

NOTE 2—Should II be desirable to cut test specimens from parti or 
from prepUled, painted, or otherwise coated «eel sheet, tho cut edge» 
»ball be protected by coating them with paint, wax, tape, or other 
effective media IO that the development of a galvanic effect between 
wch edge» and the adjacent plated or otherwUe coated metal surfaces, is 
prevented. 

6. Position of Specimens During Test 
6.1 The position of the specimens in the salt spray 

chamber during the test shall be such that the following 
conditions are met; 

6.1.1 Unless otherwise specified, the specimens shall be 
supported or suspended bctwee» 15 and 30* from the vertical 
and preferably parallel to the principal direction of hori- 
zontal flow of fog through the chamber, based upon the 
dominant surface being tested. 

6.1.2 The specimens shall not contact each other or any 
metallic material or any material capable of acting as a wick. 

6.1.3 Each specimen shall be so placed as to permit free 
settling of fog on all specimens. 

6.1.4 Salt solution from one specimen shall not drip on 
any other specimen. 

None 3—Suitable material* for tho construction or coating of recks 
and support» am lie», rubber, plastic, or suitably coated wood. Bare 
metal shall not be used. Specimens shall preferably be supported trom 
the bouomcrthe side. Slotted wooden strip* are suitable tor the support 
of Rat panels. Suspension from glass hooks or waxed steint may be used 
as long as the specified position «the specimens is obtained, if necessary 
by meant ofsecondasy support at UM bottom of the specimens. 

7. Salt Solution 
7.1 The salt solution shall be prepared by dissolving 5 ± I 

parts by weight of sodium eWorld« in 95 parts of water 
conforming to Type IV water in Specification D1193. The 
salt used shall be sodium chlorido substantially fixe of nickel 
and copper and containing on the dry basis not more than 
0.1 % of sodium iodide and not more than 0.3 % of total 

impurities. Some salts contain additives that may act as 
corrosion inhibitors; careful attention should be given to the 
chemical content of the salt. Upon agreement between 
purchaser and seller, analysis may be required and limits 
established for dements or compounds not specified in the 
chemical composition given above. 

7.2 The pH of the salt solution shall be such that when 
atomized at 35'C (95T) the collected solution will be in the 
pH.range of 6.5 to 12 (Note 4). Before'the solution is 
atomized it shall be free of suspended solids (Note 5). The 
pH measurement shall be made electromctrically at 25'C 
(77*F) using a glass electrode with a saturated potassium 
chloride bridge in accordance with Method E70, or 
colorimetrically using bromothymol blue as indicator, or 
short range pH' paper which reads in 0.2 or 0.3 of a pH unit 
(Note 6). 

NOTE 4—Temperature affects the pH of a salt solution prepared 
from water saturated with carbon dioxide at room temperature and pH 
adjustment may be made by the following three methods": 

(7) When the pH of a salt solution is adjusted at room temperature, 
and atomized at 35'C (95'F), the pH of the collected solution will be 
higher than the original solution due to the loss of carbon dioxide at the 
higher temperature. When the pH of the salt solution is adjusted at room 
temperature, it is therefore necessary to adjust it below 6.5 so the 
collected solution after atomizing at 35'C (95'F) will meet the pH limits 
of 6.5 to 7.2. Take about a 50-mL sample of the satt solution as prepared 
at room temperatube, boll gently for 30 s, cooU and determine the pH. 
When the pH of the salt solution is adjusted to 6.5 to 7.2 by this 
procedure, the pH of the atomized and collected solution at 35'C (95*F) 
will come within this range. 

(2) Heating the salt solution to boiling and cooling to 95'F for 
maintaining It at 95T for approximately 48 h before adjusting the pH 
produces a solution the pH of which does not materially change when 
atomized at 35'C (95'F). 

(i) Heating the water from which the salt solution is prepared to 
35'C (95'F) or above, to expel carbon dioxide, and adjusting the pH of 
the salt solution within the limits of 6.5 to 7.2 produces a solution the 
pH of which does not materially change when atomized at 35'C (95'F). 

NOT* 5—The freshly prepared salt solution may be filtered or 
decanted before It it placed in the reservoir, or the end of the tubs 
leading from the solution to the atomizor may bo covered with a double 
layer of cheesecloth to prevent plugging of the nozzle. 

Nan 6—The pH can be adjusted by additions of dilute cp hydro- 
chloric acid or cp sodium hydroxldo solutions. 

8. Air Supply 
8.1 The compressed air supply to the nozzle or nozzles for 

atomizing the salt solution shall be free of oil and dirt (Note 
7) and maintained between 69 and 172 kN/ma (10 and 25 
psi) (Note 8). 

NOTI 7—The air supply may be freed from oil and dirt by passing it 
through a water scrubber or at least 610 mm (2 ft) of suitable cleanln« 
material such as sheep's wool, excelsior, slat wool, or activated 
alumina. 

NOTI B—Atomizing nozzles may have a "critical pressure" at which 
an abnormal Increase in the corroslvene» of the salt fog occurs. If the 
"critical pressure" of • nozzle has not been established with certainty, 
control of fluctuation in the air pressure within plus or minus 0.7 kN/m* 
(0,1 psi), by installation oft suitable pressure regulator valve* mini- 

1 RcstatM U. L FiKnt OftV*. 
»It* NuDmatk prmur» regulator (or «qulvtknt) nunufscmrM by Moort 

Products Co, H tad lycomlni Stt, Philadelphia, PA 19124, Is sui SI« tor this 
purpoM. 
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mizcs the possibility that the nozzle will be operated at its "critical 
pressure."' 

9. Conditions in the Salt Spray Chamber 
9.1 Temperature—The exposure zone of the salt spray 

chamber shall be maintained at 35 + l.l - l.7*C (95 + 2 - 
3"F). The temperature within the exposure zone of the closed 
cabinet shall be recorded at least twice a day at least 7 h apart 
(except on Saturdays, Sundays, and holidays when the salt 
spray test is not interrupted for exposing, rearranging, or 
removing test specimens or to check and replenish the 
solution in the reservoir). 

NOTE 9—A suitable method to record the temperature is by a 
continuous recording device or by a thermometer which can be read 
from outside the closed cabinet. The recorded temperature must be 
obtained with &s salt spray chamber to avoid a false low reading 
because'of wet-bulb effect when the chamber Is open. 

92 Atomlzation and Quantity ofFog—ki least two clean 
fog collectors shall be so placed within the exposure zone that 
no drops of solution from the test specimens or any other 
source shall bo collected. The collectors shall be placed in the 
proximity of the test specimens, one nearest to any nozzle 
and the other farthest from all nozzles. The fog shall be such 
that for each 80 cm2 of horizontal collecting area there will 
be collected in each collector from 1.0 to 2.0 mL of solution 
per hour based on an average run of at least 16 h (Note 10). 
The sodium chloride concentration of the collected solution 
shall be 5 ± 1 weight % (Note 11). The pH of the collected 
solution shall be 6.5 to 7.2. The pH measurement shall be 
made electromctrically or colorimetrically. using bromo- 
thymol blue as the Indicator. 

NOTE 10—Suiubte collecting device* are gloat funnels with the stems 
inserted through stoppen into graduated cylinders, or crystallizing 
dishes. Funnels and dishes with a diameter of 10 em have an area of 
about SO cm1. 

NOTI II—A solution having a specific gravity of 1.0235 to 1.0400 at 
25*0(777) will meet the concentration requirement. The concentration 
may also be determined as follows:' Dilute 5 mL of the collected solution 
to 100 mL with distilled water and mix thoroughly; plpet a 10-mL 
aliquot Into an evaporating dish or casserole; add 40 mL of distilled 
water and 1 mL of 1 * potassium chromate solution (chloride-free) and 
titrate with 0.1 N silver nitrate solution to the first appearance of a 
permanent red coloration. A solution that requires between 3.4 and 5.1 
mL of 0.1 N silver nitrate solution will meet the concentration 
requirements. 

9 J The nozzle or nozzles shall be so directed or baffled 
that none of the spray can impinge directly on the test 
specimens. 

10. Continuity of Test 
10.1 Unless otherwise specified in the specifications cov- 

ering the material or product being tested, the test shall be 
continuous for the duration of the entire test period. Contin- 
uous operation implies that the chamber be closed and the 
spray operating continuously except for the short daily 

MthubtrtobKnrrfÜMrtpertoÄIhKtMitoMlnslrpmwrtoflJ^kN/m3 

(OS N) Ntvhcd to about a twefeld bcrnst la DM comdvity of iht log from s 
•eats whle» «at bring ecmttd at aa ran* prawn of 110 arVm* (I« pit). 
CeatreAlnf tin flacwMleai wlthto *0.7 Utym» (0.1 prf\ bewmr, avohkd soy 
benm* fat Ox corrahity < * U* sah feg. IM Danwy, V. M. and Cavanaah, W. R., 
"Appufstw and Factors ta . 'I Te% Tatting." mpcttdhtp, ASTM, Vol 4S, 194*. 

interruptions necessary to inspect, rearrange, or remove test 
specimens; to check and replenish the solution in the 
reservoir, and to make necessary recordings as described in 
Section 9. Operations shall be so scheduled that these 
interruptions are held to. a minimum. 

11. Period of Test 
11.1 The period of test shall-be as designated by the 

specifications covering the material or product being tested 
or as mutually agreed upon between the purchaser and the 
seller. 

NOTE 12—Recommended exposure periods are to be as agreed upon 
by the purchaser and seller, but exposure periods of multiples.of 24 h are 
suggested. 

12. Cleaning of Tested Specimens 
12.1 Unless otherwise specified in the specifications cov- 

ering the material or product being tested, specimens shall be 
treated as follows at the end of the test: 

12.1.1 The specimens shall "be carefully removed 
12.2 Specimens may be gently washed or dipped in clean 

running water not warmer than 38'C (100'F) to remove salt 
deposits from their surface, and then immediately dried. 
Drying shall be accomplished with a stream of clean, 
compressed air.   . 

13. Evaluation of Results 
13.1 A careful and immediate examination shall be made 

for the extent of corrosion of the dry test specimens or for 
other failure as required by the specifications covering the 
material or product being tested or by agreement between 
the purchaser and the seller. 

14. Records and Reports 
14.1 The following information shall be recorded, unless 

otherwise prescribed in the specifications covering the mate- 
rial or product being tested:. 

14.1.1 Type of salt and water used in preparing the salt 
solution, 

14.1.2 All readings of temperature within the exposure 
zone of the chamber,. 

14.1.3 Daily records of data obtained from each fog- 
collecting device including'the following: 

14.1.3.1 Volume of salt solution collected in millimetres 
per hour 80 cm\ 

14.1.3.2 Concentration or specific gravity at 35*C (95'F) 
of solution collected, and 

14.1.3.3 pH of collected solution. 
14.4 Type of specimen and its dimensions, or number or 

description of port, 
14.5 Method of cleaning specimens before and after 

testing, 
14.6 Method of supporting or suspending article in the 

salt spray chamber, 
14.7 Description of protection used as required in 5.5, 
14.8 Exposure period, 
14.9 Interruptions in test, cause and length of time, and 
14.10 Results of all Inspections. 
NOTI 13—If any of the atomized ah solution which has not 

contacted the test specimens is returned to the reservoir, It is advisable to 
record the concentration or specific gravity of \hh solution also. 
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15. Precision and Bias10 

15.1 The reproducibility of results in the salt spray test is 
highly dependent on the type of specimens tested and the 
evaluation criteria selected as well as the control of the 
operating variables. In any testing program, sufficient repli- 
cates should be included to establish the variability of the 
results. Substantial variability is often observed when similar 
specimens are tested in different fog chambers even though 

"»Supporting data, are available on loan from ASTM Headquarter». Request 
RR:G01-IOOJ. 

the testing conditions ere nominally similar and within the 
ranges specified in this method. 

15.2 The salt spray (fog) test is intended to reproduce the 
corrosion that occurs in atmospheres containing salt spray or 
splash. It h^a oeen widely observed, however, that rankings 
of .•afferent alloys or coating systems, or both, do not 
necessarily fall in the same order as atmospheric tests in 
marine or road salt splash environments. This test has been 
more useful in rating the relative rcsisu-ncc of a specific type 
of protective coating, for example, hot-dip zinc coatings on 
steel. Interpretation of the results of this method beyond this 
purpose must be verified by actual exposure tests. 

APPENDIXES 

(Nonmandatory Information) 

XI. CONSTRUCTION OF APPARATUS 

XI .1 Cabinets 

XI. 1.1 Standard salt spray cabinets are available from 
several suppliers, but certain pertinent accessories are re- 
quired before they will function according to this method 
and provide consistent control for duplication of results. 

XI. 12 The salt spray cabinet consists of the basic 
chamber, an air-saturator tower, a salt solution reservoir, 
atomizing nozzles, specimen supports, provisions for heating 
the chamber, and suitable controls for maintaining the 
desired temperature. 

XI. 1.3 Accessories such as a suitable adjustable baffle or 
central fog tower, automatic level control for the salt 
reservoir, and automatic level control for the air-saturator 
•tower are pertinent parts of the apparatus. 

XI. 1.4 The cabinet should be of sufficient size to test 
adequately the desired number of parts without over- 
crowding. Small cabinets have been found difficult to control 

TABU X1.1   Optrattng ChanoUrisUes 
of TyplMl 8p»y Nozzle 

Button 
Airflow, 

Utnki 
Solution 

Contunptton, mL/h 

ATPrMwrt.pal Air Prauun, pit 

6 10        16 20 6        10       IS       20 

4 
8 

13 
11 

19 
1* 
19 
19 

264     314 
264     314 
264     314 
264     314 

36 
3« 
36 
38 

2100    3640    4664     6288 
638    2760    3720    4320 

0     1380    3000    3710 
0      780    2124    2904 

Siphon 
HtfQht 

Air Flow, om»Anh teuton OoMumpöon, cm3/»! 

Air Prwtun, kP» A» Prowur», kP» 
em 34 69       103 138 34        69       103      138 

10 
20 
30 
40 

19 
1« 
19 
19 

264     814 
264     314 
264     314 
264     314 

36 
38 
38 
38 

2100    3840    4664    6266 
636     2780    3720    4320 

0    1380    3000    3710 
0      760    2124    2904 

and those of less than 0.43-m3 (15-ft3) capacity should be 
avoided. 

XI. 1.5 The chamber may be made of inert materials such 
as plastic, glass, or stone, but most preferably is constructed 
of metal and lined with impervious plastics, rubber, or 
epoxy-type materials or equivalent. 

XI .2 Temperature Control 
XI 2.1 The maintenance of temperature within the salt 

chamber can be accomplished by several methods. It is 
generally desirable to control the temperature of the sur- 
roundings of the salt spray chamber and to maintain it as 
stable as possible. This may be accomplished by placing the 
apparatus in a constant-temperature room, but may also be 
achieved by surrounding the basic chamber of a jacket 
containing water or air at a controlled temperature. 

Xi.2.2 The use of immersion heaters in an internal salt 
solution reservoir or of heaters within the chamber is 
detrimental where heat losses arc appreciable, because of 
solution evaporation and radiant heat on the specimens. 

X12.3 All piping which contacts the salt solution or spray 
should be of inert materials such as plastic. Vent piping 
should be of sufficient size so that a minimum of back 
pressure exists and should be installed so that no solution is 
trapped. The exposed end of the vent pipe should be shielded 
from extreme air currents that may cause fluctuation of 
pressure or vacuum in the cabinet 

XI3 Spray Nozzles ■ 
XIJ.I Satisfactory nozzles may be made of hard rubber, 

plastic, or other inert materials. Tho most commonly used 
ris made of plastic Nozzles calibrated for air consump- 

and solution atomized are available. The operating 
characteristics of a typical nozzle are given in Table Xl.l. 

XI.32 It can readily be seen that air consumption is 
relatively stable at the pressures normally used, but a marked 
reduction in solution sprayed occurs if the level of the 
solution is allowed to drop appreciably during the test Thus, 
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I31CT 
!>4 

20 

••••■.•.12 "* 

2 U     V 
ll*|     ?«a'-i 

!! • : 
,1.-1I2A 

14 
-2SL 

20 

ü 
17 

16 

=W 
»-Angle of Id. 90 to 125* 
1—Thermometer and thermostat tor controlling heater {Kern No. 8) h Das« 
2—Automatic water teveSng device L 
3—HumkSfylngtower ,.».«« . . -- 
4—Automate temperature regulator tor controlling heater («em No. 6) 
5—Immersion healer, non-rusting 
6—Air Wet, multiple opening» 
7—Air tube to tpray nozzle 
8—Strip heater In base 
9—Hinged top. hydraufcaty operated, or counterbalanced 

10—Bracket» tor rode supporting spodmens, or test table 
11—Internal reservoir 
12—Spray nozzle above reservoir, suitably designed, toeated. and baffled 
12A— Spray nozzle housed In dispersion tower tocated preferably In center of cabinet ^ 

17—Forced draft waste pipe. 
18—Automalto levelling device (or reservoir 
19—Waste trap 
20—Air space or water Jacket 
21—Test table or rack, wel below roof area 

FIG. X1.1   Typical Salt Spray Cablnat ^-; H^§ 

the level of the solution in the salt reservoir must be 
maintained automatically to ensure uniform fog delivery 
during the test." 

Xl.3.3 If the nozzle selected does not atomizo the salt 
solution into uniform droplets, it will be necessary to direct 
the spray at a baffle or wall to pick up the larger drops and 
prevent them from impinging on the test specimens. Pending 
a complete understanding of air-pressure effects, eta, it is 
important that the nozzle selected shall produce the desired 
condition when operated at the air pressure selected. Nozzles 
are not necessarily located at one end, but may be placed in 
the center and can also be directed vertically up through a 
suitable tower. 

X1A Air for Atomlzation 
Xl.4.1 The air used for atomization must be free of 

grease, oil, and dirt before use by passing through well- 
maintained filters. Room air may be compressed, heated, 
humidified, and washed in a water-sealed rotary pump, if uie 
temperature of the water is suitably controlled. Otherwise 

cleaned air may be introduced into the bottom of a tower; 
filled with water, through a porous stone or multiple nozzles. ■_-,•■ 
The level of the .water must be maintained automatically to 
ensure adequate humidification. A chamber operated ac-;^; 
cording to this method and Appendix will have a relative ^_ 
humidity between 95 and 98 ft. Since salt solutions from 2 ---;; 
to 6 % will give the same results (though for uniformity the ^ 
limits are set at 4 to 6 %), it is preferable to wtu"te^SS. 
temperatures well above the chamber temperature «m»^- 
ance of a wet fog. Table X1.2 shows the temperature^ at ^- 
different pressurel that are required to ofieTfteJ»^.^: 
effect of expansion to atmospheric pressure. «^sg;^^@& 

Xl.4.2 Experience has shown that most ntolgfe 
chamber atmospheres are obtained by incrcasingg^|^j 

TABLE XU   Ttmp*r.lurt.^PTe«.^«§«|Ä^g^ 
Operation of T«»tit»S*P --- w---.?„  -^^ 

AlrPrt*sure.j»*l_^g^ 
ul« , 

11» 

vÄ-i^giäSSÄ:;-. 

»A what* devte» for mabtatatas *• tavtl OTUQUM to, »ftber the mnrator 
tower, or marroJr of W lohrtloa may bf designed by a teeal tntlqetrinssroup.« 
may bo putehaid from maaufceturtn of test cabiatu si aa sccsaory. 
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NOTE—Th» controls are the same, In general as for the laboratory cabinet {Hg. 
X1.1), but are sized to care (or the larger cube. The chamber has the following 
feature»; 

(7) Heavy Insulation, 
'   (2) Refrigeration door wtth drip rail, or pressure door with drip raS, hward- 

•loplrig sm, 
(3) Low-temperature auxltery heater, and 
U) Duck boards on floor, with floor sloped to combination drain and air 

exhaust. 
FIG. X1.2   Walk-In Chamber, t& by 2.4 m (5 by 8 ft) and Upward 

in Over-all Six* 

izing air temperature sufficiently to offset heat losses, except 
those that can be replaced otherwise at very low-temperature 
gradients. 

X1.5 Types of Construction 
Xl.5.1 A modern laboratory cabinet is shown in Fig. 

Xl.l. Walk-in chambers are not usually constructed with a 

Solution 

FIG. X1.3   Typical Spray Nozzle 

sloping ceiling due to their size and location. Suitably located 
and directed spray nozzles avoid ceiling accumulation and 
drip. Nozzles may be located at the ceiling, or 0.91 m (3 ft) 
from the floor directed upward at 30 to 60* over" a pas- 
sageway. The number of nozzles depends on type and 
capacity and is related to the area of the test space. A 11 to 
19-dnr (3 to 5-gal) reservoir is required within the chamber, 
with the level controlled. The major features of a walk-in 
type- cabinet, which differs significantly from the 
laboratorytype, are illustrated in Fig. X1.2. Construction of a 
plastic nozzle, such as is furnished by several suppliers, is 
shown in Fig. X 1.3. 

X2. USE OF THE SALT SPRAY (FOG) TEST IN RESEARCH 

X2.1 The detailed requirements of this method are pri- 
marily for quality acceptance and should not be construed as 
the optimum conditions for research studies. The test has 
been used to a considerable extent for the purpose of 
comparing different materials or finishes with an acceptable 
standard. The recent elimination of many cabinet variables 
and the improvement in controls have made the three 
ASTM Salt Spray Tests: Method B 117, B 287, and B 368, 
into useful tools for many industrial and military production 
and qualification programs. 

X2.2 The test has been used to a considerable extent for 
the purpose of comparing different materials or finishes. It 
should be noted that there is seldom a direct relation 
between salt spray (fog) resistance and resistance to corrosion 
in other media, because the chemistry of the reactions, 
including the formation of films and their protective value, 
frequently varies greatly with the precise conditions encoun- 
tered. Informed personnel are aware of the erratic composi- 
tion of basic alloys, the possibility of'wide variations in 
quality and thickness of plated items produced on the same 
racks at the same time, and the consequent need for a 
mathematical determination of the number of specimens 
required to constitute an adequate sample for test purposes. 
In this connection it is well to point out that Method B 117 is 
not applicable to the study or testing of decorative.chromium 

plate (nickel-chromium or copper-nickel-chromium) on steel 
o'ron zinc-base die castings or of cadmium plate on steel. For 
this purpose Methods B 287 and B 368 are available, which 
are also considered by some to be superior for comparison of 
chemically-treated aluminum (chromatedj phosphatcd, or 
anodized), although final conclusions regarding the validity 
of test results related to service experience have not been 
reached.'Method B 117 is considered to .be most useful in 
estimating the relative behavior of closely related materials in 
marine atmospheres, since it simulates the basic conditions 
with some acceleration due to either wetness or temperature 
or both. 

X2.3 When a test is' used for research, it may prove 
advantageous to operate with a different solution composi- 
tion or concentration or at a different temperature. In all 
cases, however, it is desirable to control the temperature and 
humidity in the manner specified, and to make certain that 
the composition of the settled fog and that of the solution in 
the reservoir are substantially the same. Where differences 
develop, it is necessary to control conditions so that the 
characteristics of the settled fog meet the specified require- 
ments for the atmosphere. 

X2.4 Material specifications should always be written in 
terms of the standard requirements of the appropriate salt 
spray method, thereby making it possible to test a variety of 
materials from different sources in the same equipment. 
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X3. EVALUATION OF CORROSIVE CONDITIONS 

X3.I General—This appendix covers test panels and 
procedures for evaluating the corrosive conditions within a 
salt spray cabinet. The procedure involves the exposure of 
steel test panels and the determination of their mass losses in 
a specified period of time. This may be done monthly or 
more frequently to insure consistent operation over time. It 
is also useful for correlating the corrosive conditions among 
different cabinets. 

X3.2 Test Panels—The required test panels, 76 mm by 
127 mm by 0.8 mm, are made from SAE 1010 commercial 
grade cold-rolled carbon steel (UNS G10080). 
, X3.3 Preparation of Panels Before Testing—Clean panels 

before testing by degreasing only, so that the surfaces are free 
of dirt, oil, or other foreign matter that could influence the 
test results. After cleaning, weigh each panel on an analytical 
balance to the nearest 1.0 mg and record the mass. 

X3.4 Positioning of Test Panels—Place a minimum of 
two weighed panels in the cabinet, with the 127-mm length 
supported 30* from vertical. Place the panels in the prox- 

imity of the condensate collectors, (see Section 6). 
X3.5 Duration of Test—Expose panels to the salt fog for 

48 to 168 h. 
X3.6 Cleaning of Test Panels After Exposure—After re- 

moval of the panels from the cabinet, rinse each panel 
immediately with running tap water to remove salt, and rinse 
in reagent grade water (see Specification D 1193, Type IV). 
Chemically clean each panel for 10 min at 20-25*C in a fresh 
solution prepared as follows: 

Mix 1000 mL of hydrochloric acid (Sp. Gr. 1.19) with 
1000 mL reagent grade water (D 1193, Type IV) and add 
10 grams of hexamelhylene tetiamine. After cleaning, 
rinse each panel with reagent grade water (Type IV) and 
dry (see 112). 

X3.7 Determining Mass Loss—Immediately after drying, 
determine the mass loss by reweighing and subtracting panel 
mass after exposure from its original mass. The mass should 
not vary 20% from test to test. 

X3.7.1 Data generated in the lnterlaboratory Study using 
this method are available from ASTM as Research Report. 

77M American Society tor Tailing tnd Materials takes no position respecting the validity otany patent rights asserted In connection 
with any «em mentioned to this standard. Users of this standard are expressly advised that determination of the validity of any such 
patent rights, and the risk of Infringement of such rights, are entirely their own responsibility. 

This standard Is subject to revision at any time by the responsible technical ccomlttee and rm& be reviewed every tto yean and 
If not revised, either reapprovedorwithdrawn. Your comments are Invited either tor revision of this standard offer additional standards 
and should be addressed to ASTM Headquarters. Your ccmnnnta wtt receive careM conslderattat at a meeting of the responsible 
technical committee, which you may attend. It youteet that your ecrmnenu ham riot received a fair hearing yw should make your 
views known to the ASTM Committee on Standards, 1916 ftace St, Philadelphia, PA 19103. 
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Standard Specification for 
Strapping, Flat Steel and Seals1 

.    „,,.,,,;„..,,,,„„  |,W11   Hu- I..H.1K-. .n.rnr,!,,.. :> I v„„; ,1,0 .l,„Rn.„,.-., .ml« .lies the sc.v of 
Ih.vsl.iml.,. sMK-.lun.k-. IN I... do. ML.»...«.,   l A ,,„ni|,.11„|w,mll,.-«-v .».I» JlrMlh-»,- l-.v, ....,M"■"■•'   A 
,„iri,,.,l j.1.««;.«, .... in tl* en».- "f irv.sio«   IV- r,-.il „f 1.0 .cvn..m   A .„>n.l- I III |v.i       l 
„„vise,,,,. cpMlo» (.) indif.llcs .-" .-.1,1 ,1 el,.,.,,-,- -»>' ""• '■"< "^ ' "'•MV.ovOl 

I. Scope 
1.1 This specification covers flat steel snapping and Sl'i,ls 

intended for use in closing, reinforcing, bundling articles lor 
shipment, unilizing, palletizing, and bracing for carloading 
and truekloading. 

1.2 This specification includes strapping and seals made 
from carbon steel and applies only to the types and sizes as 
cataloged by strapping suppliers to be a standard, commer- 
cially available product. It does not include "specialty -type 
strapping as developed lor special applications or strapping 
produced from alloy metals. 

1.3 The values staled in inch-pound units arc. to be 
regarded as standard. 

1.4 The following safely hazards caveat applies only to the 
tesi method portion. Sections'II, 12, and H. of this 
specification: This standard does not purport to address all oj 
the safety problems, if any. associated with Us use. It is the 
responsibility of the user of this standard to establish appro- 
priate safety and health practices and determine the applica- 
bility of ■regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 
A 90 Test Method for Weight of Coaling on Zinc-Coated 

(Galvanized) Iron or Steel Articles' 
A 109 Specification for Steel, Strip, Carbon, Cold-Rolled- 
A 239 Test Method for Locating the Thinnest Spot in a 

Zinc (Galvanized) Coating on Iron or Steel Articles by 
the Prcccc Test (Copper Sulfate Dip)' 

B 504 Method for Measurement of Thickness of Metallic 
Coatings by the Coulometric Method" 

D996   Terminology   of   Packaging   and   Distribution 
Environments5 

D 3951 Practice for Commercial Packaging 
D4332 Practice for Conditioning Containers Package, or 

Package Components for Testing5 

2.2 Military Standard: 
M1L-STÜ-105 Sampling Procedures and 'lablcs Tor In- 

spection by Attributes6 

2.3 AAK General Rules 15 

< Tim specification is under the jurisdiction of ASTM Committee I>-I0 on 
l';,ek.iBiii|! »ml is Hie direct responsibility ol'Subcommittee DIM* un Closure and 

KCi(trcn"aLn «„-roved Jan. 75. .Ml. Published May IV9I. 0.iRinally 
published ns I) 3')53 - 8.V I »si previous edition I) .V15.1 - 87 ' 

' Anmitil Hunk if ASTM Smmlnnh, Vol 01.06. 
•' Annual ll,mk ufASTM Smmlurib. V.,1 OI.H.V 
■' ,1/IIIIIH/ H»"«. DJAXIM Sttmthmls. Vol 02.05. 
:■ Amwal Hook of ASTM SlaiuldriK Vol 15.0"). 
'•Available fiom Standardisation Documents Order Desk. Hid« 4 Section I). 

700 Robhins Avc. Philadelphia. I'A 19111-51W-I. Ann: NI'ODV 

AAK Rule Governing die loading of Commodities on 
Open Top Cars7 

.3. Terminology 
3.1  General definitions for packaging and distribution 

environments are found in Terminology D 996. 

4. Strapping Classifications 
4.1  Strapping shall be of the following types, finish and 

sizes: , ,,     ,       ,. 
Type 1, Flat Strapping: I'owr Machine and Hand Appli 

cation: 
Regular-duty 
Heavy-duty 
Heavy-duty, high elongation 
Type P.: Nail-On 
4 1.1  Strapping Finish. Lubricated or Dry {sec <v3): 
4.1.1.1 Finish A—Organic (Pigmental or Unpigmented 

I'aim) ,        ,.,   , 
4.1.1.2 Finish  II—Galvanized (Hot  Dipped or hleclro- 

Deposil Galvanir.ed) (see 8.10); 
Grade /—Heavy Coaling 
Grade 2—Moderate Coating 
Grade J—Commercial Coating 

4.1.1.3 Finish C— Organic Fainted Metallic Filled (Alu- 
minum or Zinc) 

4.1.1.4 Finish D— Uncoatcd 
4.1.2 Strapping „V/ZM—Strapping shall have the widths 

and thicknesses in accordance with sizes shown in 'tables 1 

and 2. 

5. Seal Classifications 
5.1 Seals shall bo of the following classes, finishes, types, 

and styles: 
5.1.1 Seal Classes: 
R—Regular duty 
H—Heavy duty 
5.1.2 Seal Finishes: 
Finish A—Organic (painted) 
Finish II— Galvanized (hot dipped or electro-deposit gal- 

vanized) 
Grade /—Heavy coaling 
Grade 2—Moderate coating 
Grade j—Manufacturer's standard commercial practice 

Finish (.'—Uncoatcd 
5.1.3 Seal Styles: 
1—Snap-on or open 

'AAK Kills- CitivmiiiiH die l.o.idin(; of Commodities on Open Tup Cms. 
Section No I General Rules -Kulc 15. available from llic Association »I 
Aii..-M.-aii Kail.oads. Mechanical Division 50 K Si.. NW. Washington. DC 20001 
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(0 Wl |UK| <1CC0) [»* 

4C0 *eo ceo 
(I?'-« (17P01 C21J5) (7670) 

son COO 7tO 

(1507) (??») (2*70) (.UiM 
OOO 

(19.00) 
(40C0) 

0011(0*4» 0O»<0l<) 

**o 
f?*00l 

"ooiOfOJi) OOUtOXJ °°2lJ??f - - öoii<o *T _o ex[je"m_" jf«f»j«J*T~ «<**J'«      °cn*.'*•. 

(-VC01 
SCO 
[40001 

«0 
(»701 
«c 
(JS601 
1000 
<*<501 
12C0 
(53-10) 

090 

0» 
(*0W) 
11» 
(Sill) 
1JA0 
(61*0) 

1C-A0 
(M?0| 

JlOO 
(<>}40| 

worn, 
in (inni) 

(1270) 

(15 07) 

tia.os) 

(25.4) 
IV« 
(.11.75) 
a 
(50.00) 

TADLE 2 

0.020(0 51) 

1 »00 
(5 000) 
1 G00 
(7 120) 
2 000 
(0 090) 

3 200 
[14 240) 

Typo 1 Heavy-Duty. Ho^Duly/High E.onpMionSlr^pping Width,, ThieKncs^ondBreakingStrcnglh»__ 

'■"  " TNOnot», *v (mm)       ...„._..         

■■ -      ~ (Waking Sticngtti. nwv»)l (N)         .     . 

GST (\ 4SI 

2 201) 
(10140) 

1 470 
(0 r>40) 
1 840 
(0 185) 
2 200 
(10140) 

2 200 
(10 140) 

3 000 
(10 370) 

2 200 
(10140) 

2 050 
(12 075) 
3 700 
(16 455) 
4 750 
(21 130) 

1050 
(0 075) 

2 850 
(12 075) 
3 7C0 
(10 455) 
4 750 
(21 130) 

2 850 
(12 0/5) 

4 750* 
(21 130) 

4 050 
(18015) 

G750 
(30 025) 
10 G00 
(47 150) 

4 050 
(10015) 

6 750 
(30 025) 
10 600 
(47 150) 

7 700 
(34 }.i<Ji, 

' I leavy-iluty, of liMvy-ilu'.y/ltigli elongation. 

TABLE 3    Numbor of Fcol Por Pound (Moires per Kllogrom) ot Typo 1 Stropping" 

NO,. ■».«*.o. -co, p. po JZL Pertgl, is ,,scd on nominal Oimensions ,«- « vary s„0,, «Hh .„ «Km «*-«. , ,o string i^H-o 
lo!cr(incc3 n:i (tesciiOCd In 0.2.  

Thickness, in. (mm) 

Wullli. in.    0.010 
(mm)       (0.25) 

0.012 
(0.311) 

0.015 
(0.30) 

0.010 
(0.4 G) 

0.020 
(0.51) 

0.022 
(0.5C) 

0.023 
(0.00) 

0.025 
(0.04) 

0.020 
(0.71) 

0.029 
(0.75) 

0.031 
(0.79) 

0.035 
(0.00) 

0044 
(1.12) 

0.050 
(127) 

0 057 
(1 4SI 

Length per Unit Mass. It/m (m/kg).jipproxini;ilu 

70.5 
(02.V) 
50.0 
(39.G) 
47.1 
(31.0) 

G5.4 
(43.0) 
49.1 
(33.0) 
39.3 
(2G.4) 

52.4 
(35.2) 
39.3 
(20.4) 
31.4 
(21.1) 
20.2 
(17.0) 

43.G 
(29.3) 
32.7 
(22.0) 
20.2 
(17.6) 

39.3 
(26.4) 
29.4 
(19.7) 
23.G 
(15.0) 
19.6 
(13.1) 

17.8 
(11.9) 

34.1 
(22.9) 
25.0 
(17.2) 
20.5 
(137) 
17.1 
(11.5) 

11.0 
(7.9) 

(9.52) 

(1*2.70) 
r.'.i 
(15.07) 
■V.I 

(19.05) 
1 
(25.4) 
IV« 
(31.75) 
2 

i Oonmiwciiti lowoncos apply. 

11-. ••Thread-on or closed 
111—Push-type or overlap 
IV—Magazine-feed 
V—Interseelioiv.il or cross-lie 
5.?. Seal Sizes- -Seals shall have widths in accordance 

with strappinß width shown in Tables i and 2. 

6. Ordering Information 
6 I The inquiry and order shall indicate the following: 
fi'.l.l Snapping type,  duty,  finish,  grade,  lubrication 

15.7 
(10.5) 

9.4 
(03) 

14.0 
(9.4) 

13.5 
(0.95) 
10.1 
(0.7) 
0.1 
(5.5) 

19.0 
(12.7) 

12.7 
(85) 
0.5 
(0.3) 
7.0 
(5.1) 

11.2 
(7.5) 

0.0 
(4.4) 

5.3 
(35) 
3.3 
(2.2) 

4.7 
(3.1) 
2.9 
(19) 

4 1 
12 li) 

(when applicable), dimension required, and quantity of each 
size (see Section 4). 

6.1.2 Coil of strappinß dimensions, weight and leet pet- 
pound, oscillated, ribbon wound, or eut-to-lenglh (see Sec- 
tion !), Tables 3 and 'I, and Figs. I and 2). 

6 1.3 Seals (.see Section 5) class, finish, B"ulc (when 
applicable), type, style, and quantity by width (or nomencla- 
ture). . . ,  . .i 

6.1.'I Make or model of strapping equipment that tin. 
strapping and seals must work in. if applicable. 

6.1.5 Title, designation, and date of this speeihealion. 
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LOOP     TYPE     SECUREMENT,   AS    ILLUSTRATED, 
REQUIRES    ONLY     ONE     SEAL   PROPERLY    SEALED, 

TO     PROVIDE    ACCEPTABLE    JOINT     EFFICIENCY. 

FIG. 1    Recommended Sonl Joints 

6.1.6 For Department of Defense, indicate selection ol 
preservation, packing, marking, and palletization, if appli- 
cable (sec Section 16). 

6.2 Sizes or phvsical properties, or both, other than those 
covered by this specification shall be as specified in the 
contract or order. 

7. Materials and Manufacture 
7.1 Materials shall be cold-rolled carbon steel of the 

quality normally used for this purpose in commercial 
practice, and the physical mechanical properly requirements, 
as determined by tests, shall be within the allowable limits. 

7 1 1  Type   I    liegalar-lhity   Strapping— Regular-duty 

strapping in fable 1 shall be low-carbon cold-rolled steel (sec 
6.1.1). 

7.1.2 Tvpe I Ileavy-Diity Snapping—■Heavy-duty strap- 
ping in Table 2 shall be cold-rolled, high-carbon, or medium 
carbon high-manganese steel which has been fully hcat- 
ireated; for example, auslenitized and quenched. 

7.1.3 Type I Heavy-Duty. Iligh-lüongation Strapping— 
Heavy-duty, high-elongation strapping in Table 2 shall be 
high-carbon steel which has been fully heat-treated; for 
example, nustcnilized and quenched to provide the elonga- 
tions in 8.1.2. 

7.1.4 Type 2 Nail-On Strapping—Unless otherwise speci- 
fied, Type 2 nail-on strapping shall be strapping made from 
Type I regular-duty or Type I heavy-duty strapping, avail- 

■ 
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able in sizes V* in. (15.87 mm) in width or greater with 
punched nail holes. Hole diameters and hole spacing can 
vary depending upon strap size and duty, which shall be in 
accordance with manufacturer's standard practice. However, 
nail holes shall bo spaced at intervals no more than 3 in. (76 
mm) apart. 

7.1.5 Seals for Type- 1 Strapping—Unless otherwise spec- 
ified, seals for Type 1 strapping shall be made of steel in 
accordance with the manufacturer's commercial practice. 

8. Physical «ml Mechanical Properties 
8.1  Breaking Sircni;ih and Ehiwtlion. Type I Regular- 

jut., i: 

Ihtty and HciTTylhtiy Strapping 
8.1.1 nitvkinf; Stw.cih—U*: iMO.ikinp Mrcngth «f «he 

Mrappinf *»»" «*« *< *»>«wn m ''aW« • •■"*' ,,lh,v: * XV1K
" 

tcMctl a» ipcofkxt in l.VJ 
8.1.2 lilt»u;titi<»i- -Vhc elongation in C in. (152 nun) lot 

T>pc I Mrnpping, «lion leMcd av «.pcvifietl in 13 .•». '■h.ill lv a^ 
foUows: 
Hv-p.l.(-.l«i) («* ' I ') "' '"'" 
HC4>)IIBI> (VN J.I 3) 

"Ihfc'lnc« W-M llun Ol))l in. (O 7-) mm) 
IMcVncu O.OM in (0 79 mm) Aixl f teller 

1 ICJ») -Only hitfh clixif-Hion («< 7.1..X) 
"IliicViwtt O.OJJ in. <0.M» mm) .««1 f rc.iivr "•.'• !•• !'■ 

8.2 Tolerances. Type I Sttappins, Widths—The widths of 
the strapping shall not vary from that shown in Tables 1 and 
2 by more than ±0.005 in. (0.13 mm) for all cold-rolled 
strapping. 

8.2.1 Tvpc I Strapping. Thickness—The thickness ol 
strapping sizes listed in Tables 1 and 2 shall not van- from 
nominal thickness by more than the following: 
CoM-rollol >n.wi"i; 0.0)1 in. (0.79 nun) Of lc« in lliicVnc«« -»».'»O m   « 

mm). -0.001 (0.03 mm). 
CoM-rollcil liuppinf. f.fcitor lli.in 0.031 in. (0» mm) in llnvlmM UP 1" " "s   "'■ 

(1.45 mm) ±0.002 in. (0.05 mm). 

8.3 Lubrication—Unless otherwise specified. Type 1 
strapping shall have a coaling of wax or wax-like lubricant 
applied to the surfaces that will render the strapping suitable 
for application with tension tools of the feed wheel (friction) 
type (see 4.1.2 and 6.1.4). The lubrication of the strapping is 
intended to facilitate the use of strapping tools in which the 
two bands of the strapping are held in contact with each 
other under pressure by frictional grips, and "sliding ol the 
races of the strapping is necessary during the tensioning 
operation. Test in accordance with 13.9. 

8.4 Tvpc I Strapping Coils—1-ach coil shall consist ol 
one continuous piece of strapping. Coils with lengths of 
strapping welded together shall be considered as one-piece 
coil. Type 1 strapping shall have no more than two welded 
joints in any coil. 

8.4.1 Dimensional Requirements at the M eld— 1 he thick- 
ness at the weld shall be no more than one ami one half the 

Coil Weight: 
00 lb (41 kg) to 

110 lb (50 kg) 
OSCILLATED WOUND 

COIL 

(=10. 2   0»clllntod Wound Coll 
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FIO     2    Ribbon woumi Coil 

thickness of (IK- snap I ho width ol strapping at 'he wvK1- 
shall IK subject In the same dimension.il requirements as the 
icniaindci of the snapping Metal spiatlcimg or cUiudod 
points causing increased thickness arc not permissible. Only 
machine welds shall IK acceptable. 

8.4.2 Weld iljTiciohy—Strength of niaiHilacltiiei's 
process welded joints in coils of strapping shall haw ;i joint 
efficiency ol" not less than 75 % based on the breaking 
strength shown in Tables 1 and 2 when tested as s|KCilied in 
13.6. 

8.5 Ideniifirmien Markinx- I:.aeh coil ol 1 ype I heavy, 
duty, I'/-.-in. (3l.7.s.ium) by 0.029 in. (0.75 mm) in thick- 
ness and greater and 2-in. wide (50.8-mm) strapping shall bo 
marked in accordance with the Association ol Amoiican 
Railroads General Rule I 5. I he marking shall consist ol the 
letters "AAR," the. manufacturer's or cli.vtiilnitoi's name., oi 
abbreviated name, or registered trademark, or symbol, or 
AAR code consisting of two dibits. Marking, shall IK spaced 
not more than 5 It (1-52 m) apart. 

8.6 Type 2 Strapping: 
8.6.1 lireakin.i; Sirfii.mli- - The bi caking strength lor 1 ype 

2 strapping shall IK- the same as shown in Table I or 2 lor the 
applicable strapping size and type, but shall be based on the 
cross-sectional metal area «if the. strapping taken across the 
hole. Breaking strength will IK reduced proportionally in 
accordance with nail hole diameter. 

8.6.2 Tolerances—The tolerances on width and thickness 
for Type 2 strapping shall be the same as for Type 1 
strapping (see 8.2). ,,,•-,■       , 

8.7 ,SV«/.v. Type I Strappinn—Sca\s intended lor I y|K 1 
Strapping shall IK made of steel to manufacturer's commer- 
cial practice. Seal lengths shall be adequate for a single-notch 
joint (one pair of cut notches), a double-notch joint (two 
pairs of cut notches), a double-crimp joint (two pairs ol 
crimps), a triple-crimp joint (three pairs of crimps), or a 
quadruple-crimp joint (four pairs of crimps). Unless other- 
wise specified, seals shall be suitable in si/e or design to 
satisfy the requirements of 8.9.2 and 8.9.3. 

8.7.1 Sail M'/V/(/i--Seal width shall IK adequate to allow 
the seal to slip on the applicable strapping and shall be 
compatible with the sealing tool used to provide the required 
joint strength. 

8.7.2 Sails. He.eulw- wul Hairy lhilv—Seals shall Iv in 

thickness and hardness suitable loi use with regular- or 
heavy-duty slipping Regular-duty soils shall be used with 
regular-duty snapping ami heavy-duty seals with heasy-duty 
strapping. 

8.8 Appltaition o/Saih 
8.X.I Style I -Style I seals shall have one or both sides 

open so that the seal shall slip in the overlapping bands of 
strapping either during or after tensioning the strapping- 

8.8.2 Style II- Style 11 seals shall have sides partially 
closed at the bottom of the seal so that this seal shall be 
prethivaded with the overlapping bands of .strapping before 
the tensioning tool is applied. 

8.8.3 Style ///--Style III seals shall have the sides com- 
pletely closed by overlapping at the bottom of the seal so that 
pielhieading with the overlapping bands or strapping and 
bending of the bottom strap under the seal can be accom- 
plished. I he seal shall permit the tensioning tool to tension 
the strapping as the tool butts against the seal. 

8.X.4 Style /l—Style IV seals shall have sides opened to 
allow nesting and stacking of the seals for hand or power 
tools with magazine feed. Seals shall fit and form joints with 
the seal manufacturer's tool model as specified (see 6.1.4). 
Means provided on Style IV seals to facilitate stacking are 
acceptable. 

Noll t- -Style IV M-als aic commonly ilttipncil for use willi Ihc seal 
maiHit:ii-tiiiri\ toot ami are not adaptable for other mamil'aelmcr's 
tools 

8.8.5 .SVi'/<- I'--Style V seals shall have one or both sides 
open so that the seal shall slip on the crossing bands of 
strapping either during or after tensioning of the straps. 

8.9 Seated Joints: 
8.9.1 l-'uslcninn Tint Steel Strapping—The various 

methods of fastening flat steel strapping in use commercially 
are notched seal joints, crimped seal joints, and sealless joints 
made by die culling or spot welding the overlapping ends of 
the strapping. These methods are acceptable provided that 
the joint made meets the efficiency requirements, as follows: 

8.9.2 Noicli Joints--Notch-type seal joints made with 
hand tools, power hand tools, or t>ower strapping machines 
recommended by the supplier, shall IK made on applicable 
strapping, without cracking and tearing of the seal metal. 
Notched   seal   joints   are   usually   intended   for   use   with 

mmm 
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,i»- (1005) 025 3ir. too 
1 (25.-10) 700 120 M0 

1V. (3170) 875 •■.25 175 

2 (SOU) 1-100 0-10 21)0 

lubricated (waxed) snapping. Notch«! seal joints when used 
with Type I regular-duty .«rapping, or Type I heavy-duty 
strapping must have a minimum joint strength ol 75 /« loi 
double-notch joints and 45 % Tor single-notch joints. Joint 
strength is based on the minimum breaking strength or the 
applicable strapping size as shown in Tables 1 and 2 when 
tested as specified in 1.1.5. Kxamplcs ofnotch-iypc seal joints 
are shown in Fig. 3. 

8 9.3 Crimp Joints—Crimp-type seal joints, made with 
hand tools or power hand tools, shall be made on applicable 
strapping without cracking and tearing of the seal metal. 
Crimped seal joints are usually intended for use with dry 
Type 1 heavy-duty strapping, primarily where severe impact 
or heavy stresses on the strap and joint may be encountered. 
Crimp joints may also be used with lubricated (waxed) 
strapping, provided the loss in friction is compensated for by 
adding sufficient additional seals and crimps, or by using 
"Orit"-typc friction seals. Crimp seal joints when used witlt 
Type 1 heavy-duty (high-tension) strapping in sizes V. by 
0 031  in. (19.05 by 0.79 mm) or greater must have a 
minimum joint efficiency of 75 % based on the minimum 
breaking strength of the applicable strapping size as shown in 
Table 2 when tested as specified in 13.5. Three or more 
crimps will be required to attain or exceed the 75 /«joint 
efficiency as determined by seal, strap, and strap finish 
combination. Increased joint strength can be obtained by the 
addition of more seals and crimps. Hxamples or enmp-type 
seal joints arc shown in Fig. 1. 

8.9.4 Seal joint efficiency tests should be performed peri- 
odically on both notch- and crimp-type joints lo ensure that 
the seal and sealer combination provides the desired joint 
strength. . .        . . , 

8.9.5 Die-cut sealless joints shall have a minimum joint 

TAOLE 0    Mctnl Bond Toot Roqulromontsjor Shopping  

In. 

0.ÖÜT 
0.012 
o.o in 
0.010 
0.02.0 
0.022 
0.023 
0.025 
0.020 
0.020 
0.031 
0.035 
0.0-M 
0.050 
0.057 

Thickness Number ol DimOs 
(nun)  „ .._  - 

(0.25) 15 
(0.31) 12 
(0.3Ü) 12 
(0.-IG) 10 
(0.51) 8 
(0.GG) 0 
(0.50) C 
(O.G'l) G 
(0.71) 5 
(0.75) 5 
(0.70) 5 
(0.09) 5 
(1.12) 3 
(1.27) 3 
(1.-I5) 3 

efficiency of 75 % »vised on the minimum Soaking MicngUi 
of the applicable strapping size as shown in lable I or l;il«k 
2, when tested as specified in U.S. l;or exceptions, see AAK 
General Rules 15. 

8 9 6 Spot-welded sealless joints shall have a minimum 
joint efficiency of 75 % based on the b.caking «.engt. of the 
applicable «nipping si/.e as shown in lable 1 or lame .. 
when tested as specified in I.VS.  

8 10 (iahanized A7m/>/>H«-l;iimli 1» galvanized slur- 
ping shall have the following minimum coating weights or 
thicknesses, or both, when tested as specihed in 13.7 (v.v 
10.2.3 and Table 5). . ,.,,.,.,,. 

Grade I- -0.30 o/./fi: (92 g/nv) ol surface or il.0H»5 ">• 
(0.013 mm) thick. „.,..,.,. 

Grade 2-0.18 oz/ft5 (55 g/m>) "I surlace or (I.0U03 ,». 
(0.008 mm) thick. , . . 

Grade 3- -In accordance with mamilacturers eonimeuial 
practice but no less than 0.06 oz/ft5 (18 g/nv) of surlace or 
0.0001 in. (0.003 mm) thick. 

8.10.1 Fdgcs or Grades I, 2, and 3 shall not show signs ol 
copper sull'atc when tested in accordance with 13.10. 

8.11  Duclilitv of Strapping Coaling Tinish A. painted 
finish, Finish 11. galvanized. Finish C metalhc-lilled strap- 
ping shall not crack or flake on the outs.de o   the bent 
portion, except that cracks on the strapping shall be dis- 
carded within a distance from the edge of the strapping equal 
to one fourth of the width when tested as specified in l.vN. 

8 12 Hase Maat Ductility (Head Vi^-Strapping ol 
various thicknesses shall withstand the minimum number of 
bends in one area as shown in Table 6. The test procedure is 
described under 13.2, and shall be conducted on the final 
finished product. 

8.13 Straight ness—Type 1 Strapping: 
,8 111 Camber— Camber in the strapping shall not K 

moiVlhan 'A in. (12 mm) in any 8-ft C2.4.i«) knBth. when 
measured in accordance with Specification A 109.   able 10. 

8 13 2 Coll Set (Handle Ci«w,-.Sirap ends shall not rise 
from horizontal fiat plain more than 2 in. (50.8 mm) ut any 
8-fl(2.4-m) long section of strap.         

8 13.3 Spiral Twist (Cork Seren- KJjecl)-1 wist must no 
exceed 20° in any 8 ft (2.4 m) long section of strap, when laid 
on horizontal flat surface. 

9. Coil Configuration and Permissible Weight Variations 
9.1 Type I Coils-Type 1 and Type 2 strapping shall »v 

oscillated (mill)-wound coils weighing not less than Ml 1 (41 
kg) or more than 110 lb (50 kg) (see 1-iß. 2) and ribbon- 
wound coils weighing not less than 55 lb (25 H) ™\™."* 
than 110 lb (50 kg) when put up as specified in 1 able -i (also 
see Fig. 3). Oscillated- and ribbon-wound coils ol strapping 
arc used in different typos of dispensers. _ 

9 2 Tvpe 1 Core Liners—Type I strapping in oscillaud- 
wound coils shall be wound on core liners. Strapping in 
ribbon-wound coils shall not require core liners. 

9.3 Type 2 Coils-Type 2 strapping shall be in small or 
large coils. Small coils shall be in one piece, not less than J» 
ft (61 m) or more than 400 ft (122 m) in length und supplied 
in individual dispensing cartons. Large coils, oscillated (null) 
wound, shall weigh no less than 90 lb (41 kg) nor more than 
110 lb (50 kg), and large coils, ribbon wound, shall weigh not 
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less than 50 lb (23 kg) m» mote »ban 125 lb (57 K.^"» when put 
up as s|>ccificd in Table ■*. 

It). Workmanship, Finish, ami Appearance 

10.1 Type I Strapping and Seals—Snapping shall be 
straight, smooth, and clean and shall be free of kinks, 
grooves, waves, edge curvature, indentations, excessive oil, 
and cracks. Seals shall lx- free of dents, burrs, and slivers, and 
not be deformed. 

10.1.1 Style of Fdges— Fdges or Type I snapping shall be 
as cut, milled, or formed in accordance with current com- 
mercial practice and shall be free of sharp edges, burrs, and 
slivers prior to the finish application. 

10.2 Strapping Finish—The finished coal ol the snapping 
shall be adherent, free of scratches, runs, embedded foreign 
matter, uncoatcd areas, rust areas, or loose oxide scale. 

10.2.1 f/«/'j/i /I—Finish A strapping shall have surfaces 
and edges coated with an organic coating that shall yield a 
film as specified in 10.2. On Types I and 2, cul-lo-lenglh 
strapping, cuts or nail holes or slots, or combination thereof, 
may be made after the application of the finish coating. 

10.2.2 Finish B—Finish B strapping shall have surlaces 
and edges co;\tcd with zinc by either the hot-dipped or 
electro-deposit process (sec 8.10 and 10.2.3). 

10 2 3 Finish 11 Galvanized Strapping—The choice be- 
tween Grades 1,2, or 3 Finish,», galvanized strapping should 
be guided by the service expected, considering that the 
protection afforded by the coating is proportional to the 
weight of the coating. Grades 1 and 2 Finish U zine-coatcd 
strappings arc commonly referred to as government-grade 
galvanized coating, and Grade 3 having a lighter zinc coaling 
is referred to as commercial-grade galvanized strapping (see 

10.2.4 Finish D (Uncoated Strapping)—.Finish D strap- 
ping shall be finished a natural black or blued, browned, or 
bright, as resulting from the manufacturing process. Surlaces 
shall be lubricated as indicated in 8.3 unless otherwise 
specified. 

10.3 Seal Finish—The finished coal ol the seal shall be 
adherent, free of scratches, runs, embedded foreign matter, 
uncoatcd areas, rust areas, or loose oxide scale. Fdges on the 
seals arc bright unfinished metal as a result of the manulac- 
turing process. 

10.3.1 Finish A—Unless otherwise specilied (see >.\.i), 
seals shall be finished in accordance with the manufacturer's 
commercial practice. The outer surface of the seal shall be 
coated with an organic coaling that shall yield a lilm as 
specified in 10.2. 

10 3 2 Finish IS—Galvanized seals, Grades I and 2, shall 
be coated as specified in 8.10. Grade 3 galvanized seals shall 
be coated in accordance with manufacturer's standard com- 
mercial practice. .  • ,   , , 

10.3.3 Finish C—Finish C seals shall be finished a natural 

bUi   .«   H.»o.t.  Nxv.tvO  .«   IxiCht.  *«  n-uil!ti.g  <-..m  ll.f 
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II. Sampling IM^n 
II 1 Unit-«.* other» IH- spooficd '" *■"""•" < '" ,n,,fr- 

simplinp lot acccpuiu* msrv non and li-Mmf. by atlnbutes 
shall he performed i« aocoidamv »,th appl.c.iWe provisions 
set forth in MII.S11)105. tables 1 and Il-A. Inspection 
levels and acceptable quality level (AQl ) as lisied in 1 able 7 
of this document apply. 

II I I.„i Size- The lot si/c shall consist of all product 
from a specific production run. or that amount olVered for 
acceptance at one time as applicable. In the case of strapping. 
it shall IK of one class, type, finish, grade, duly, and si/.e. In 
the case of seals it shall be of one type, style, class, finish, and 

width- ,   i   ,, i • i 
11 3 Unit Sample—One coil or one seal shall be consid- 

ered a unit, Examination' of a coil for imperfections, as 
applicable, shall be made on eight consecutive feel (2.5 m) of 
the coil provided that the condition of the remainder of the 
coil is representative of the length of strap inspected. I he test 
specimen of strapping can be taken from either end ol the 
coil When the rest of the coil is not representative, exami- 
nation for permissible number and strength ol welds, as 
applicable, shall be made on the entire length of the coil 
regardless of the condition of the coil. 

11.4 Rale of Sampling—The rate of sampling shall be in 
accordance with Table 7, excerpted from applicable portions 
of MIL-STD-105D. Similarly, the acceptable quality level 
(AQI.) shall be as indicated in Table 7. 

11 S Product Quality—A supplier shall be responsible for 
providing product at a quality level that shall meet the 
requirements of this specification, or an equivalent as agreed 
upon between purchaser and seller as part ol the order of 
contract. The purchaser does reserve the right to perform any 
inspections as deemed necessary to assure supplies and 
services conform to precslablishcd requirements. 

12. Number of Tests ami Uetcsts 
12 I Acceptance Tests—Vox the determination of break 

strength, elongation, ductility, joint efficiency, and coating 
tests, a single specimen shall be considered a complete test or 
a unit sample. ... 

12.2 Fnd-Use Testing—Where field activities require 
testing lo assure compliance with fables I, 2, 4, and 5, the 
average of test values from three strap (or scaled-joint) 
specimens of sufficient size are required. 

12.3 Rctesls—When determining break strength, elonga- 
tion, or joint efficiency, a retcst shall be permitted if the 
location of strap failure is oulsidc ihc fi-in. (152-mm) gage 
length, or within I in. of the holding jaws, or both. 

13. Test Methods 
13.1 Dimensions and Weight—Examine the end item to 

determine compliance with dimensional, weight, and toler- 
ance requirements. Determine dimensions on fiat strapping 
on base metal after the paint, wax, zinc, or oxide scale has 
been removed. Any nonconforming dimensions or weight 
shall be so classified. 

13.2 Metal llend Test for Strapping—Fasten a test spec- 
imen from a sample unit of strapping in the jaws ol a vise 

7 
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ben«! dull comht of a 90' bend in one direction and return 
u> the o»ir;lrul povtwn. MAc »ucrciMvc bcixh in opposite 
diicttwnv I>i*recAnJ cracking r* fbkin* of «he c«»:in$ 
iluiing tcMinf, Strapiwng of »lie vaiknn lh»cki>ctta shall 
withstand the minimum number of bend* in one area, a* 
shown in Tal*: 6. The inability of the trapping to make the 
minimum bends Ix'forc breaking into two pieces shall 
constitute failure of this test. Test with the final finished 
product. 

13.3 llrcaking Strength of Snapping—Mcxswc breaking 
strength on a tension tester capable of load accuracies to 
within :':1 %. Select the load range in which the point or 
maximum force will fall between 10 and 95 % of full scale. 
The test specimen should be approximately 12 in. (305 mm) 
in overall length, but not less than 8 in. (203 mm). If 
elongation is also to he measured, a series oftransveisc scribe 
marks shall he placed aloiiß the length of specimen at 1-in. 
intervals in sufficient number to ensure breakage of spec- 
imen occurs within a scribed 6-in. (!52 mm) length. Place 
the test specimen in the tension machine so that there is at 
least a 6-in. (152-mm) gage length centered between the jaws 
or the clamping device. Use suitable clamping arrangements 
to minimize slippage or breakage within the clamps. Make 
manual adjustments to remove slack before the tester is 
activated. Conduct the test using a maximum crosshead 
separation speed of 2Vi in./min (64 mm). Read the max- 
imum force required to break the strap. Discard all data 
when the break occurs within 1 in. (25 mm) of the clamp and 
retest in accordance with 12.3. 

I3.<1 Elongation of Strapping- -Measure percent elonga- 
tion at break at the time as the breaking strength and using 
the same procedure (see 13.3). r-longation is the permanent 
increase in length which results from the breaking strength 
test. Place the test specimen in the tension machine so that a 
6-in (152-mm) section between gage marks is centered 
between the clamps. After the break, the two parts of the 
specimen are removed from the clamps, placed on a flat 
surface, and carefully joined together at the break point. The 
distance between the gage marks is measured using an 
accurate scale or vernier. The distance between gage marks is 
measured using » scale marked in 0.01-in. (0.25-mm) 
increments, and read to the nearest 0.01 in. Percent elonga- 
tion is denned as the length between gage marks after the test 
minus the original length (6 in.) divided by the length before 
the test, multiplied by 100. Discard all test results where the 
break occurs within 1 in. (25 mm) of a gage mark, and retest 
in accordance with 12.3. 

13.5 Joint Strength as Percent oflireaking Strength: 
13.5.1 Method of Joining by .Vc«/.v--Makc a seal joint 

with a sample seal with a single or double notch, or double or 
more crimps as applicable, joining the two pieces or Type I 
strapping. Check the joint to determine compliance with the 
joint-making requirements (see 8.9). 

13.5.2 Determination of Joint Strength—Determineseal 
joint strength by the same procedure used for determining 
breaking strength (see 13.3). The scaled joint is to be 
positioned midway between the holding jaws. The maximum 
force can be read directly from the indicating device to the 
nearest scale division. 
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13.5.3 Determination of I'cnent of liraiking Stnvgtl;-- 
Dctciminc percent of breaking strength by dividing the >c.tl 
joint strength value by the minimum breaking strength in 
accordance with strapping type and si/.e tested and multi- 
plying by 100 (see Tables I and 2). 

13.6 Determination nf Welded Joint Strength—\ >etcimme 
welded joint strength for manufactured process welds with 
Type I strapping by the same procedure used for deter- 
mining breaking strength (13.3), except that joint ellieicncv 
shall be equal to the ratio of minimum breaking strength ol 
the strapping multiplied by 100. 

13.7 Galvanized Coaling: 
13.7.1 Weight Loss Test -Test a 6-in. (152-min) tot 

specimen from a sample unit of binish H strapping in 
accordance with Test Methods A W for loss of c-aiinj-. 
weight, boss of weight less than that shown in I able 5 
applicable to strapping width shall constitute failure of the 
specimen to meet the zinc coating requirements ol'K.l'i. 

13.7.2 Thickness 7c.\7---Test a 6-in. (152-mm) test spec- 
imen rrom a sample unit of binish 11 strapping for iliiekuos 
of zinc coaling in accordance with Method B 504. or the 
magnetic gage or eddy-current method shall be permitted 
with proper calibration. 

13.8 Ductility Test. Coating- Testa 12-in. (304-mm) ICM 
specimen rrom a sample unit of strapping Tor ductility ol 
coating to determine compliance with 8.11. Determination 
or cracking or flaking of coating shall be by visual examina- 
tion without magnification. Perform the tests in accordance 
with Practice D 4332. Take care during the tests to avoid 
scratching or abrading the coating in the area of the bend 
Perform the tests as follows: 

13.8.1 bend strapping 0.025 in. (0.64 mm) thick or lc<s 
cold, once through 180°, over two thicknesses of the .snap- 
ping material. Use vise with smooth jaws for this tot. 

13.8.2 bend strapping 0.028 through 0.057 in. (ii.7i 
through 1.45 mm) thick, once through 180°, over tin- 
rounded end of a steel plate of convenient si/e and .1 
thickness within *:VM in. (0.40 mm) or that shown in Table 
8. bend by clamping lb« specimen against the plate in a vise, 
bending the specimen slowly by hand over the rounded end 
or the plate ns far ns possible, then completing the bend by 
inverting the plate and specimen and tightening the vise until 
the specimen is tight against the plate. 

13.9 Lubrication Test- -To determine an acceptable level 
of lubrication, apply the straps to a rigid work bench or 
fixture using the strapping manufacturer's manual or pov.ci- 
tensioning machine. The straps shall have a capability ot 
being tensioned to the percent of rated breaking strength ot 
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the «rapping as shown hehr», ami v'vmM trru.in smooth!) 

without binding bcc * -M 
jflV-Al!  sires of Type   I   rcjjuUi-dmy  strapping (so: 

TaNc 1). .       ,   , 
40 %—Type 1 hcavy-<tuly strapping up to and inclu<nng 

'A hy 0.028 in. (19.05 by 0.71 mm) (see I able 2). 
SO %—Type I heavy-dulv strapping V, by 0.029 in. (19.05 

by 0 7S mm) (see Table 2). I .arger si/cs, for which feed wheel 
type tensioning tools may be unavailable, and strap finishes 
are ordered and supplied without lubrication coating, arc 
exempt from the lubiicity test. 

13.10 Edsc Test—Test a sample unit of lintsh It galva- 
ni?cd-coatcd strapping in accordance with lest Method 
A 239 for the presence of zinc coating and absence ol copper 
sulfatc on the edge; use two 1'reece test dips fo. Grade I and 
one I'rcccc lest dip for Grades 2 and 3 (see 1.1.2.1 and M0) 
Nonconrormancc to the requirements shall constitute lailtire 
of Hie test. 

14. Precision and Hias 
14.1  Precision and Mas—Precision and  bias  measuie- 

mer 
by 
1)10.14. 

14.1  Precision und mas—rieeisiuu unu  ■ ...,*  .■■-- - 
•ms for applicable test methods are currently under study 

the  Strapping Task  Group  of ASTM  Subconimiltec 

15. Rejection and Rclcsliny 
15.1 Any coil of strapping (or specimen of seals) that fails 

to mccl lite lest requirements of this specification may be 
rejected. Rejection should be reported to the producer or 
supplier promptly and in writing. In case of dissatislaction 
with the results of the test, the producer or supplier may 
request rctcsting (sec 12.3). 

16. Certification 
16.1 At the time of shipment when specified in the 

contract or order, the manufacturer shall certify that the end 
product complies with the requirements of this specification. 

17. Preparation for Delivery 
17 1 Preparation Tor delivery shall be either overseas/ 

waterproof packaging or commercial packaging when speci- 
fied in contract or order. 

Ui.\n WITH THREE STRAP TIES 
SPACED 120°APART. 

ffl^ 
FIQ. 4    Wrapping ond Tlo Strop» 

IK. ()ivr»c«\/\V«tcft>n>oi IV-Waginc 

IX | Sir,ippmK- 1>pc I and 1 ypc 2 mapping oscillated- 
or nbbon.wm.nd a, specified ««ec 9.1) »hall be wrapped or 
unit pacKcJ in s./cs and quantities shown in laNc 4 

I8M IVrtiri'i'iK-YjKh coil or multiple of coils or lypcs 
1 and 2 strapping, as specified in Table 4. shall he spiral- 
wiappcd with pap« by means of a co.l-wrapp.ng machine 
using tensioning and edgc-told.n,; device. Wrapping pa|>cr 
shall be either crepe or hard-wed nonercped paper at the 
discretion of the supplier (sec I'ig. 4). Alternatively lor 
protection instead of wrapping. Types 1 and 2 heavy-duty 
strapping, in ribbon-wound coils only (when slacked on a 
skid or platform), shall IK capped with a waierpioor rein- 
forced paper as shown in Tig. 4. 

IK.I.U   Cera! ,V,„/mW-räch coil that is wrappo   in 
accordance with IS 1 shall be spiral-wrapped with 45/40/3 
duplex reinforced waterproof kraft paper  The pape. shall 
consist of two sheets of kraft paper, 45 lb (20.4 kg) ami 30 b 
(13 6 kg) basis weight per ream of 500 sheets 24 by 36 in. (6 
ft5 or 0 557 nv per sheet), respectively, laminated together 
with asphalt in which are embedded reinforcing cords or 
strands of fiber running in the machine direction ol the 
paper, not more than V«. in. (9.52 mm) apart, having the 
45.1b (20 4-kg)  sheet  saturated,  coated,  or  infused  with 
asphalt. Greping shall be in the machine d.reciion.   I^hc 
minimum construction before crcping shall be 45/40/30 
when applying the paper. The tension shall be adjusted so 
that not over 8 % stretch will be left in the paper. The 
edge-folding device shall fold cither one or both edges or the 
web of paper to give a rolled edge with a minimum of two 
thicknesses, l-ach wrap shall overlap each preceding layer of 
wrap at least 50 %. The saturated, coated, or infused 45-lb 
(20 4-kg) kraft shall be on the outside of the wrapped coil or 
coils. Wrapping shall he accomplished in such a manner as 
to provide a neat and compact unit pack (see Fig. 4). 

18 1 1 2 Hard-Sized Nonercped Materials—Alternatively, 
each'coii that is wrapped in accordance with 18.1 shall be 
spiral-wrapped using a hard-sized nonercped paper 2 /, in. 

• (63.5 mm) wide, having a basis weight per ream of 500 sheets 
24 hy 36 in. (6 ft* or 0.557 m3) of 105 lb (47 kg) ±5 lb (2.3 
ku) The paper may be of natural kraft color. The dry tensile 
strength shall be 105 M(467 N)/l in. (25.4 mm) ol width in" 
the machine direction with a tolerance ol ±5 Ihr (22 N). ihc 
wet tensile sircngth shall be not less than 25 lbf(l 11 N)/l in. 
of width in the machine direction when measured under 
standard laboratory conditions alter 20-min immersion. In 
applying this material, the individual turns of the spiral 
wrapping shall IK held tinder tension by spot gluing at 
intervals along the length of the spiral wrapping in such a 
way that each individual turn is firmly adhered to lite 
preceding turn in several places along the circumference of 
each turn. Wrapping material shall be fed into the coil- 
wrapping machine in continuous strips Vh in. (63.5 mm) 
wide The strips, when glued in cross sections, shall resemble 
a modified letter Ä, with ■/. in. (6.3 mm) of material folded 
back on itself 180* along the entire length of each edge. The 
exposed edge of the wrap shall be folded under. 1 he edges of 
the wrapping material shall be maximum of V* in. (IV.U5 
mm) apart on the outer circumference of the coil. 1 he use ol 
three equally spaced steel straps on the outs.de of the 
strapping us specified in 18.2 does not apply. 
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1*0 C<W- /> Air*fT*"<c- -I ** fa**»»*»*' <v*1 of Tnv» l 
an«! 2 repair- *-*> hc4-»7M>»t7 urapf»««. tvtfcci <-i«iJUK>J- o* 
riMtxfwuwml, Uwfl tv «t»ff«t! »ill» » tn«**»»«! at Uwvt 
m.uDy tfocvO T)iv I rep«***-«*»'!» «»eel Ik «ai*r« ■»■< k--» 
llun V) by 0 02t) iiv. (12 7 by 0.51 mm) 1 he «up* ■•**» -*- 
appHoi cither uixK-r w over the outer n*ral »up «Vn u%cx1 
When strap*, arc applied IIIHJCT the <-p«rai *iap. the end of trx- 
«tap ilull be Koireri liy cillx-r tuckinc «be end urnkt 
adjacent »rap or hy atlhciivc, »ape. ex by tl>c applkatktn of 
one Type I regular-duty strap not levs than V: hy 0.021) in. 
(12.7 by 0.51 mm). Sec ! ig. 4. 

IX.2.1 Alternatively. coiU of Type*. I ami 2 strapping, 
wlrcn ordered and unit packed in quantities a* specif»*"*- in 

Table 4. shall I« packed in an end loading, full overlap 
slotted container construct«! from V3C filwl>oa«l or equiv- 
alcnt. Wlrcn practical, containers shall l>c uniform shape and 
si/.e, be of minimum CUIK, and tare consistent with protec- 
tion requited. Containers shall IK closed, seal«!, and rein» 
foiccd in accordance with applicable container specifications 
or supplier's commercial practice. 

18.3 Seals—Seals of one size, class, finish. ty|K, and style 
(or nomenclature) unit packed in fibcrboard boxes in accord- 
ance with supplier's commercial practice, shall be over- 
packed in a snug-filling full overlap slotted container con- 
structed from V3C fiberboaid or equivalent. The box shall IK 
reinforced with a liner constructed from V3C fibcrlxwrcl or 
equivalent. Tue liner shall be scored to cover the end and 
side pane! of the box. Mules of the liner shall be perpendic- 
ular to ihe top of the box. Unless otherwise specified, the 
height of the liner shall be the full inside depth of the box. 
The liner shall fit snugly inside the intermediate box. This 
over-pack box shall be closed with not less than two V* by 
0.015 in. (9.52 by 0.38 mm) Typo I regular-duty straps. An 
alternative method is to use eight overlapped corner sections 
forming an over-pack ("Adjusta-Pack" Method) constructed 
from V3C fibcrboard or equivalent. A liner is not required 
with the "Adjusta-Pack". The "Adjusta-Pack" shall be closed 
with not less than Tour (2 by 2 pattern) Vn by 0.015 in. (9.52 
by 0.38 mm) Type 1 regular-duty straps. Dimensions of the 
over-pack containers shall be determined by the supplier's 

HO. 6   Doubt« Pile Capped 

FIO. 7    Single Pile Diuo 

FIG. S    Single Pile Capped with Corrugated Shroud 

FIO. 8   Doublo Pile- Bnro 

commercial package and number of commercial packages M 

IK filled into the over-pack. The dimensions shall be as v.hcii 
specified in the order or as mutually agreed upon between 
supplier and purchaser. However, the maximum inside 
dimensions of the over-pack container shall not exceed I'm 
in. (2540 mm), and the gross weight of the owr-pack 
shipping container shall not exceed 120 lb (54.4 kg). 
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IM I  »rn/vi-flf-CoiN of flat steel sirappmp »»" l^"1 

as specified in I R.I through 183 shall be pocked a* single or 

^glu'Wr "/«-Coils of Mruppmg shall >v evenly 
stacked in a single pile on a platform or sk.d (sec Hgs 5 ami 
7) and secured to the platform or »kid as follow: 

(/) Oscillalcd-Wound 0«7.<-Wrth four equally spaced 
straps not less than V. by 0.028 .n. (19.05 by 0 71 mm) 1 yjK 
I regular-duty or V. by 0.025 in. (19.05 by 0.M mm) Type I 
heavy-duty strapping. Maximum stack height shall he 32 in. 
(813 mm) not including skid. 

12) Ribbon- Wound Coils -With lour equally spaced straps 
not loss than v4 by 0.031 in (19.05 by 0.70 mm) or <A by 
0 035 in (19.05 by 0.89 mm) Type I rcgular-duty strapping. 
Maximum  stack-heigh» shall be  34  in. (864  mm),  n^ 

m?8 4 "V üwiWf Pile-Coils of strapping, cither oscillaled- 
or ribbon-wound, shall be stacked in two even piles in a 
Pa form or skid (sec Figs. 6 and 8) and secured to 
platform or skid with seven equally spaced st.aps ■      I - 
than % by 0.031 in. (19.05 by 0.79 mm) or V« by 0.035 in. 

no •0     OoWW» ^*» P»«"«»"*" 

,,.,0* b> OW mnO l>rv I .cp.Ur.lutY itr-p,»"« ««* 
V, 4 1 . for Ml—Ne «* V bcglm) lhc '-^'M>Y'\nhe 

H)C of «. h <»\c UwiH croak «he in*k- ami «nil«* of he 
uivc. o.,ul. enm memtvr of «he sk.d. Uch «rar»on he 
£w sh,l. cm.rv.c «he ins.de «K« outs.de of the «*c^; 
The crnicr strap shall lv applicJ through the eyes o, botn 

»IcMfn of platform or skid see Tigs. 9 and 10. 
184 1      /-;w«7i,.r   <W«„.<T~C-oils   of   strapping   tin. . 

oacked as specified »hull be lacked in « closc-l.tting wood 

A« Sen« «o i««.^-»;^':: 
„„,„,..,. ,vnc of ppp.H-601 or Class 2 of PPP-H-621. Closure 

^i «".ffi-Sn"U, will be ovc,packed in a el** 
r,t inu'vvood box.  For HOD shipments, containers   ha 
co form   " overseas  type of F.>P-U-60.   or Gass  2  o 
IM'P-B-621. Closure and strapping (as applicable) shall be in 
accordance with container specifications. 

19. Commercial Packaging . 
19.1 Commercial packaging shall be in accordance with 

Practice D3951. 
J 

2(1. Keywords . . 
20.1 baling;   bundling;  carloading;  closing;   palletizing, 

steel; strapping", unitizing 
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