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CORROS ION OF AIRCRAFT METALS 
IN FIRE RETARDANTS 

by 

S amue l  A .  Bradford 

ABSTRACT 

Long term fire re tardant solutions are corrosive to 

many metals used in the fabrication o f  aircraft . This 

inves tigation concerns the nature and extent of corrosion 

caused by three commercial fire retardant chemicals on 

three aircraft me tals , specifically aluminum, aluminum 

al loy 7075 -T6 , and magnesium alloy AZ 6 3 -T4. Each retard-

iv 

ant was prepared according to field use specifications and 

two s amples were then diluted to simulate the effect of 

wash-down water . Results indicate that the corrosiveness 

of the three commercial products varies with concentration 

and the type o f  metal acted upon . 
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CORROSION OF AIRCRAFT METALS IN FIRE RETARDANTS 

INTRODUCTION 

This res earchl was undertaken to inve s tigate the corro-

sive nature of long-term fire re tardants in ful l concentra-

tion as wel l  as in diluted forms . The retardants being used 

in Canada to fight fores t fire s are Fire Trol 1 0 0 , Fire Trol 

93 1 ,  and PhosChek 2 0 2 XA .  

The re tardants are usually flown by airtankers from 

bases located at public airs trips . The liquids come into 

contact with metals of the airtanker and support equipment , 

but also res idual retardant from spil ls on runways and load-

ing sites could be picked up by other aircraft frequenting 

the airports and cause unsuspected damage . In the interes t  

of s afe air operation it has become essential to obtain ac-

curate data on the corrosivene s s  of these retardants in con-

tact with aircraft metals . 

The retardants inves tigated were (I) Fire Trol 1 0 0 , 

produced by Arizona Agrochemical Corporation . It is primar-

ily a suspension of c l ay in an ammonium sul fate so lution . 

(2} Fire Trol 93 1 , a l so produced by Arizona Agrochemical 

Corp . It is mainly a diammonium polyphosphate solution . 

(3) Phos-Chek 2 0 2XA, made by Monsanto Chemical Company and 

1 Rese arch was conducted and this report was prepared by 
Dr . Samuel A .  Bradford of the Department of Mining and 
Metallurgy , Unive rsity of Alberta , under contract to 
the Canadian Fores try Service of the Department of the 
Environment . 



is primarily a solution o f  diammonium orthophosphate . The 
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re tardants have sma l l  amounts of o ther ingredients , s ome o f  

them designed t o  a c t  as corrosion inhibitors . 

The retardants were tes ted in ful l-s trength concentra

tion , 2 diluted 1 : 1  by volume , and diluted 1 : 5 by volume; 

that is , 1 part re tardant to 5 p arts water . Dis til led water 

was used for the dilutions . Edmonton city water was used 

for all rinses . 

The me tals tes ted in the retardants were ( I) aluminum 

1 1 0 0  AI , which is commercial ly pure aluminum with a maximum 

of 1 . 0% Si + Fe , 0 . 2 0% Cu , 0 . 0 5% Mn, 0 . 10 %  Zn , and 0 . 1 5% 

les ser impurities; (2) aluminum a l loy 7 0 7 5-T6, which contains 

a maximum of 0 . 5 0% Si , 0 . 7% Fe , 1 . 2 -2 . 0% Cu , 0 . 3 0% Mn , 2 . 1-

2 . 9% Mg , 0 . 1 8 - 0 . 4 0% Cr , 5 . 1-6 . 1% Zn , 0 . 2 0% Ti , and 0 . 15% les -

ser impuritie s .  I t  is solution heat treated and artificially 

aged . (3) magnesium al loy AZ 6 3 - T4 , containing 6 . 0% AI , 0 . 1 5% 

Mn minimum , and 3 . 0% Zn . I t  is solution heat treated. 

Tes ts run on these aircraft metals consis ted of 

(1) Corrater tests for corrosion rate , pitting tendency , and 

film s tability; (2) anodic polarization measurementSf of cor-

rosion rates under more oxidizing conditions; ( 3) weight 

los s  me as urements of average corrosion rates; and ( 4 ) inter-

mittent immersion tests for intergranular attack , s tres s  cor-

rosion cracking susceptibility , and crevice corrosion . 

2 Manufacturer's recommended mixing ratio; i.e . , Fire Trol 1 0 0 , 
3 . 3 4 Ibs re tardant powder per Imp . gal . water; Fire -Trol 93 1 , 
1 Imp . gal . liquid concentrate per 4 Imp . gal . water; Phos
Chek 2 0 2 XA , 1 . 3 7 Ibs retardant powd er per Imp . gal . water. 



A .  Corrater Te s ts . 
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Corrosion rate s , pitting tendencies , and f i lm s tabi l i ties 

were measured wi th a corrater
® 

, which i s  an instrument widely 

used in indus try to moniter corros ion o f  metal and changes in 

corros ivenes s  of so lutions . I t  cons i s t s  essentially of a two-

pronged probe made of the metal be ing tested , a source o f  d . c .  

vol tage that is appl ied to the probe electrodes; and a micro-

amme ter to measure the current flow be tween the probes . The 

meter is calibrated dire ctly in mpy (mi l s  per year) corros ion 

rate . The pitting index i s  found by revers ing the appl ied 

potential . The p i tting index is qual i tative , but i t  has been 

found that deep , narrow pits result when the pitting index i s  

larger than the ins tantaneous general corros ion rate . 

1 .  Apparatus and Materials . 

The se te sts were made with a Model l 1 7 lD portable 

corrater
@) 

manufactured by Magna Corporation , Santa Fe Springs , 

Cal . The ins trument uses the polarization res i stance tech-

nique as des cribed above to measure corrosion rates on two 

s cales , 0 - 1 5  mpy or 0 - 1 5 0  mpy . The higher range can be in-

creased by reducing the applied potential and mUl tiplying the 

re sul ts by a proportional factor . The apparatus has a l inear

i ty of ! 2% and a repeatabi l i ty of ± 2%.  

Probes for these tests were made up in the Universi ty 

shops . The me tal prongs and e lectrical wiring were mounted 
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in a polyviny l chloride body and sealed with epoxy cement . 

One probe e ach was machined from comme rcially pure aluminum 

1 1 0 0Al rod and from a luminum a lloy 7 0 7 5 -T6 plate . Five 

probes were made from pins machined out o f  a magnes ium alloy 

AZ6 3 -T4 cast aircraft wheel . Seve re attack o f  the magnesium 

alloy in the retardant solutions made i t  necess ary to start 

wi th new probe s for mos t  of the test runs . The prongs were 

all 0 . 1 8 8  inch in diameter with a spacing of 0 . 1 7 5  inch be

tween them. 

Three turntables revolving at 1 rpm were constructed in 

the University shops to provide the stirring required in the 

tes t  speci fications . Consequently, three tes t  runs could be 

made simultaneous ly . 

2 .  Procedure . 

The tes t  me thod used was that given in Section 4 . 3 . 4  of 

the u . S .  Department of Agri cul ture, Fores t  Service Interim 

Specification 5 1 0 0- 0 0 3 0 1 . The only deviation was that during 

the initial conditioning period ins tead of using stati c solu

tions, the retardants were s tirred at 1 rpm to prevent se tt

ling. 

Briefly, the tes t  cons i s ted o f : 

a .  an e i ght-hour condi tioning period; 

b .  monitoring of the uniform corros ion and pi tting 

tendency for e ight hours followed by a gentle 
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rinse and monit�ring for an addi t ional e i ght hours; 

c .  a hard rinse followed by monitoring for three hours 

to s tudy film s t abi l i ty .  

3 .  Results . 

The complete set of tes t  measurements are given in 

Appendix A ,  pages 34 to 6 0 .  A qualitative summary of the 

results is given in Table 1 .  I t  shows : 

( 1) Fire Trol 1 0 0  is  not corrosive to aluminum or 

the aluminum alloy 7 0 7 5 -T6 , al though it has a 

tendency to pit pure aluminum . The retardant 

would cause extreme ly severe attack on bare 

magnesiunl al loy AZ6 3 -T4 and would be difficult 

to hose o f f . 

( 2) Fire Trol 9 3 1  would not cause general corros ion 

or pitting problems on aluminum or aluminum al loy 

7 0 7 5 -T6 . The full-s trength retardant wi l l  severe

ly corrode magnes ium alloy and i s  difficult to wash 

o f f. The problem dimini shes as the retardant is 

di luted . 

( 3) PhosChek 2 0 2 XA in ful l s trength causes moderate 

general corros ion of aluminum and 7 0 7 5 -T6 and is 

difficult to wash off . When the retardant i s  

di luted i t  c auses n o  special problem . The ret ar

dant tents to p i t  magnes ium alloy AZ6 3 -T4 but 

general corros ion is low . 



TABLE 1 

SU�UffiY OF CORRATER TEST RESULTS 
� 

General F i lm 
Me tal Retardant Di lution Corrosion Pittin9 S tabi l i ty 

Mg Alloy Firetrol 1 0 0  full s trength catas trophic no high 
AZ6 3-T4 1 · 1 catas trophic no high · 

1 · 5 catas trophic no high · 

" Fire trol 9 3 1  full s trength catas trophic no high 
1 : 1 high yes moderate 
1 : 5 moderate no high 

" PhosChek 2 0 2XA full s trength low yes low 
1 1 low poss ibly high 
1 : 5 low yes high 

Aluminum Fi re trol 1 0 0  full s trength low yes moderate 
1 : 1 low yes moderate 
1 : 5 low no low 

" Firetrol 9 31 full s trength low no high 
1 : 1 low no moderate 
1 : 5 low no low 

" PhosChek 2 0 2XA ful l s trength moderate pos s ibly high 
1 1 low no high 
1 · 5 low no moderate · 

Al Al loy Fire trol 1 0 0  full s trength low no low 
7 0 7 5-T6 1 · 1 low pos sibly moderate · 

1 · 5 low no moderate · 

" Firetrol 9 3 1  full s trength low no high 
1 · 1 low no high · 

1 · 5 low yes moderate · 

" PhosChek 2 0 2XA ful l s trength moderate no high 0'\ 
1 1 low no high 
1 : 5 low no moderate 



B. Potentios tatic Measurements . 

Anodi c  polarization o f  the metals was measured in an 

e le ctrolytic cell wi th a potentios tat to determine thei r  

behavior in the retardants when under more oxidizing condi

tions . Such conditions might occur , for example , i f  the 

retardant is highly aerated , i f  the retardant is not thor

oughly mixed , or i f  the metal is in e lectrical contact wi th 

a more noble metal in the retardant . 

Aluminum alloys are commonly c l ad wi th a thin skin of 

pure aluminum (Alcladding) tha t  acts as a sacri ficial coat

ing . A s cratch through the cladding exposes both pure 

aluminum and the higher-s trength alloy base to the retard

ant . The potenti al on the pure aluminum cladding i s  thus 

increased and i ts corrosion rate often is greater than i f  

the aluminum alloy were not present . 

7 

In many solutions , aluminum and its alloys wi l l  pass i

vate; that i s , they wil l  oxidize unt i l  a protective f i lm of 

hydrated oxide completely covers the surface , shielding the 

me tal from the corrodant solution . Therefore , as the oxidi

zing power of the solution incre ases the corros ion rate 

increases for a time , then suddenly decreases when the film 

forms . I t  is  important to know i f  the protective mechanism 

o f  pass ivation would work in these retardants . 



1 .  Apparatus and Materials . 

The measurements were made wi th a Model 7 0TSI Wenking 

laboratory potentiostat , manufactured by Gerhard Bank E lek-

tronik, Goe ttingen, West Germany . This instrument has a 

8 

d i f ferential potential error o f  less than 1 mv and an accur-

acy of current readings of 1% of full-scale values, which 

would be be tter than 3 %  for any current reading . 

The potential of the sample was measured with respec t  

t o  a saturated calomel reference e le c trode ( S . C . E . ) , Model 

K4 0 l  manufactured by Radiometer-Copenhagen . 

The e le ctrolytic ce ll was made up with two cathodes 

spaced one inch on e i ther side of the anode . Cathodes and 

anode were made of the same metal . Metals tested were 

( 1) Alc l ad 7 0 7 5 -T6 aluminum sheet, ( 2) aluminum al loy 

7 0 7 5 -T6 sheet wi th the cl adding removed mechanically by 

polishing on 6 0 0  grit paper , and ( 3 )  magnesium al loy 

AZ6 3 -T4 bars machined from a cast aircraf t whee l .  The magne-

® sium anodes were painted on all edges with GlyptoI , l e aving 

a smal l ,  measured, unpainted area on each side . In very 

corrosive solutions the paint was covered wi th electrical 

tape to prevent pee ling . 

2. Procedure . 

Potentiostati c measurements were made in the e lectro-

lytic cell by first se tting a desired potenti al , whi ch is 
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e ssentially a measure o f  the oxidizing power in the e lectro

lyte . After the cel l  s tabil ized , the current from the anode 

( the tes t  s ample) was read on a mil li ammeter . The current 

density is proportional to the corrosion rate . The tes t  runs 

were made by s t arting with the sample in the retardant and 

with no applied potential . The natural potential of the s am

p le depended on the me tal and the s olution , but was usually 

between - 0 . 7 and - 1 . 5  volts . A posi tive potential was applied 

to the metal in 2 mv s teps and the resulting curre�t dens i ty 

was recorded . 

Current den s i ties were calculated by dividing the anode 

current by the total anode are a . They were plotted on a 

logari thmic scale because theoretically the log current den

s i ty shou ld increase l inearly with incre as ing potential in 

less vi scous solutions where the concentration of the so lution 

around the anode is not changed by the anode reaction . In the 

retardants te s ted here , the theory doesn't hold . The loga

ri thmi c scale also allows low current densities to be graphed 

accurately . 

3 .  Results . 

The anodic polarization curves measured potentios tatic

ally are shown in Fi gures 1 to 9 on pages 1 2  to 2 0 . The 

caption under e ach figure expl ains i ts es sential features . 

What is plotted in the graphs i s  the oxidizing power of the 



1 0  

solution on the vertical s ca le , and a measure o f  corros ion 

rate on the logarithmic horizontal s cale. Note that for the 

magnesium al loy in Fire Trol 1 0 0  and Fire Trol 9 3 1  the cor

ros i on rate was so high that the current dens ities are given 

in mi l l i amperes per square centime ter , while in all 'the other 

graphs the current densi ties are in microamperes per square 

centime ter. 

Table 2 on page 2 1  is  a t abul ation of corros ion rates in 

mi l s  per year calcul ated from the current densi ties with no 

appl ied potential. 

I t  mus t  be remembered that the se measurements o f  current 

densi ties are ins tantaneous initial values obtained on a 

clean me tal surface. They are not a s imulation of service 

conditions , such as the Corrater tes ts are intended to be. 

In summary , the graphs show : 

( I) The corrosion rate o f  Alcladding in PhosChek 

2 0 2XA was fairly high. The corros ion of the 

magnes ium al loy in both Fire Trol 1 0 0  and Fi re 

Trol 9 3 1  was extremely high , and di lution made 

it worse. Al l the other combinations were rea

sonably good. 

( 2) PhosChek provides some pass ivation for Alclad

ding , whi ch in time wi l l  reduce the corros ion 

rate to an acceptable level. Fire Trol 1 0 0  wi l l  

reduce corros ion s li ghtly by pass ivation. Fire 

Trol 9 3 1  wi ll not pass ivate these me tals further 
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under more oxidizing conditions . 

( 3) Di lution o f  Fire Trol 1 0 0  and Fire Trol 9 3 1  wi l l  

n o t  cause trouble with aluminum o r  the aluminum 

al loy . Di lution o f  Phos Chek 2 0 2 XA  wi ll not cause 

serious trouble , except poss ibly wi th 1 : 5  di lution 

on the magnesium alloy , i f  thi s  curve is corre ct . 
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Figure 1. Anodic polarization measurements of 
Alcladding (commercially pure aluminum) on 7075·-T6 
aluminum alloy immersed in Firetrol 100. The 
metal passivates slightly in this liquid. Corro
sion in the 1:1 dilution is about the same as in 
the full-strength concentration. Corrosion in the 
1:5 dilution is negligible. Corrosion is at an 
acceptable level in all concentrations unless the 
aluminum is electrically connected to a more noble 
metal in the liquid so that the aluminum corrosion 
potential is raised by about 1 1/2 volts. This 
would increase corrosion by a factor of 10. 
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Fi gure 2. Anodic polarization measurements of 
Alcluc1ding (commercially pure aluminum) on 7075-'1'6 
aluminum alloy immersed in Fire trol 931. Corrosion 
in the full-strength r.etardant would be excessive 
(approximately 30 mpy) if the solution is only 
!>.U.<Jh Lly more oxidizing than laboratory condi tions, 
an it mi9ht be if weLL aera ted. Dilution makns the 
s itua tion much safer; at 1: 1 dilution a more oxidiz
ing situation will increase the corrosion in a 
gradual manner, rather than suddenly . Corrosion at 
1:10 dilution is extremely low. 
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concentrations except that the metal will passivate 
in the 1:5 dilution at sufficently high pot c nt iRl 
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former value in the retardant diluted 1:5. 

The corrosion rates of 7075-T6 in this retar
dant are over 10 times as gre a t as those of the 
pure aluminum Alcladding. 
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no applj,ed voltage were about -0. 9 volt. Corrosion 
rates are unacceptably high under very oxidizing 
conditions, such as when connected to a more noble 
metal. 
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Figure G. Potentiostatic measurements of aluminum 
alloy 707�)�'1'6 immersed in PhosChek 202XA. The cor
rosion rate in the full-strength retardant is lower 
than for the Alclad metal but increases rapidly 
under more oxidizing conditions. Any scratch 
through the thin Alcladding would keep the 7075 
alloy cathodically protected in the full-strength 
solution, but not in the diluted retardants. 
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F.igure 7. Potcntiostatic measurements of magnesium 
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makes the corrosion worse. Under more oxidizing 
conditions, such as high aeration or connection to a 
more noble metal, the situation becomes worse. The 
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Figure 8. Potentiostatic measurements of magnesium 
alloy A7.63-T4 immersed in Firetrol 931. Corrosion 
rate of the alloy in the full strength retardant is 
over 200 ropy and diluting it makes it much worse 
(about 15,000 mpy in 1:5 dilution). These corrosion 

rdtes arc better than for Firetrol 100 but still 
completely intolerable. It should be remembered 
that these tests are on bare, unoxidized metal such 
as might be exposed by a scratch. The metal does 
not passivate at any potential in this retardant so 
the only method of protection is with a coating that 
provides a barrier to the corrosive liquid. 
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Figure 9. Potentiostatic measurements of magnesium 
alloy �7.63-T4 immersed in PhosChek 202XA. Corrosion 
in the full-strength retardant is at an acceptable 
level. It seems questionable whether the curve for 
the 1:5 dilution is correct or not. If it is cor
rect, the high initial corrosion rate may produce a 
protective film to passivate the magnesium alloy . 
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TABLE 2 

INITIAL CORROSION RATES 

( Calculated from Current of Potentio s tatic Tes ts) 

Corros i on 
Retardant Di lution Metal Rate (mpy) 

Fire trol 1 0 0  ful l s trength Mg al loy 5 1 , 0 0 0  

1 1 AZ 6 3 -T4 68 , 0 0 0  

1 : 5 4 3 , 0 0 0  

Fire trol 9 3 1  full s trength Mg alloy 2 4 0  

1 1 AZ 6 3 -T4 1 , 4 0 0  

1 · 5 1 5 , 0 0 0  · 

PhosChek 2 0 2 XA full s trength Mg a lloy 3 . 4  

1 1 AZ 6 3 -T4 4 . 9 

1 · 5 2 6 0  ( ?) · 

Fire trol 1 0 0  ful l  s trength Al alloy 2 . 9 

1 1 7075-T6 2 . 2  

1 · 5 3 . 7  · 

PhosChek 2 0 2 XA ful l  s trength Al al loy 0 . 3 0 

1 1 7075 -T6 6 . 4 

1 · 5 0 . 5 2 · 

Fire trol 10 0 ful l  strength Alcl adding 0 . 2 1 

1 1 ( commercially 0 . 16 

1 · 5 pure AI) 0 . 0  · 

Fi retrol 9 3 1  ful l  s trength Alcladding 0 . 2 2 

1 1 ( commercial ly 0 . 5 6 

1 · 5 pure AI) 0 . 0  · 

PhosChek 2 0 2 XA ful l  s trength Alcladding 1 3 . 

1 1 ( commercial ly 0 . 0 9 

1 : 5 pure AI) 0 . 0  



C .  We ight Los s  Measurements . 

The Corrater tests on magnesium alloy AZ6 3-T4 showed 
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such extremely high corros ion rates that i t  seemed advis able 

to check them by actual wei ght-loss tests , while at the s ame 

time determining the average corros ion rate over a 2 4 -hour 

period . 

1. Apparatus and Material s .  

The magnes ium al loy AZ 6 3 -T4 s amples were machined from 

a cast aircraft wheel . The s amples were we ighed be fore and 

after the tes ts on a S artorius analyti cal balance , accurate 
+ to - 0.0001 gram . S ample d imens ions were measured with a 

+ caliper to - 0.001 inch . The turnt able stirrers were the 

same as those used for the Corrater tests . 

2 .  Procedure . 

The samples were polished to a mi rror finish , measured , 

rinsed in alcohol and acetone , and weighed . They were again 

rinsed in alcohol and acetone , and immersed in the retardant . 

All s amples remained in the retardant for 2 4  hours wi th a 

stirring rate of 1 rpm . Upon removal from the retardants , 

the samples were rinsed wi th water and placed in boiling 15%  

chromic acid for 1 5  minutes to remove all corros ion products 

wi thout removing metal . The samples were then rinsed with 

water , alcohol and ace tone , and reweighed . 



3 .  Resul t s . 
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Corros ion rates o f  the magnesium alloy in e ach o f  the 

ret ardants and their diluti ons are given in Table 3 on page 

2 4 . The results are cons i s tent ly higher than the Corrater 

figures because the wei ght los s is the average over the 2 4 -

hour period and includes the very high initial wei ght losses . 

The Corrater , on the other hand , gives ins tantaneous cor

rosion rate s after an eight-hour condi tioning period . 

The corros ion rates in Table 3 are expre s sed in both 

mi l ligrams per square decimeter per day (mdd) and in mi ls 

per year (mpy) . They show that the magnes ium al loy wil l  

lose approximately 0.01 inch from its surface i n  a 2 4 -hour 

exposure to Fire Trol 100, and about 0.001 inch in Fire Tro l 

931. These figures confirm the Corrater and potentiostatic 

results that show gre atly exce s sive corros ion rates o f  the 

bare magnes ium al loy in these retardants . 



TABLE 3 

2 4 -Hour Corros ion Tests 

on Magnesium Alloy AZ 6 3 -T 4  

Corros ion 

Retardant Di lution mdd 

Fire tro1 1 0 0  full s trength 4 7 4 0  

Firetro1 1 0 0  1 1 4 5 2 0  

Fire tro1 1 0 0  1 5 4 5 7 0  

Firetro1 9 3 1  full strength 4 0 2  

Fire tro1 9 3 1  1 1 3 9 9  

Firetro 1  9 3 1 1 5 8 2 . 3  

Phos Chek 2 0 2XA full s trength 4 7 1 (?) 

PhosChek 2 0 2XA 1 1 1 9 . 7  

PhosChek 2 0 2XA 1 5 2 1 . 1  

Note : Corros ion rates determined by weight loss 
o f  s amp les immersed in retardant s tirred 
at 1 rpm . 
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Rate 

mE:t: 

3 7 0 0  

3 5 3 0  

3 5 6 0  

3 1 3  

3 1 1  

6 4 . 1  

3 6 8 (?) 

15 . 4  

1 6 . 4  



D .  Intermi ttent Immersion Tes ts . 
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Tests were conducted to de termine the sus ceptibi l i ty o f  

Alclad aluminum alloy 7 0 7 5 -T6 t o  intergranul ar attack , s tre s s  

corrosion cracking , and crevice corros ion . The sus ceptibi l

i ty of this al loy to intergranular attack by salt water has 

been reported and s tudied extens ively . For metal subjec ted 

to tensile or bending s tres s  the intergranul ar corrosion may 

develop into a crack that c an c ause sudden and unpredicted 

failure o f  the p art . The in tergranular corros ion is especi

ally likely to s tart in oxygen-s tarved areas of s tagnant , 

concentrated solution such as under rive t heads , in rivet 

holes , and under lapped joints of sheet metal--common con

s truction methods for aircraft . 

The intermi ttent immers ion tes t  used is a particularly 

severe te s t  for metal to undergo , cons is ting of alte rnate 

wetting and drying of the metal . The tes t  is commonly used 

as a rapid method of rejecting me tals tha t  might be sus cep

tible to intergranul ar attack , but in thi s case i t  is prob

ably also a pretty good s imul ation of actual operating 

condi tions that the aluminum might be subjected to when in 

contact with the fire retardants . 

1 .  Apparatus and Materi als . 

An inte rmi ttent immersion machine was des igned and con

structed to give a two-hour cycle o f  alternate submers ion 
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and emers ion : a two-minute exposure to the re tardant and a 

1 hour 5 8  minute drying t ime . By means of an electric timer , 

a motor was s tarted which operated a cam and lowered the 

specimens into the retardant . After two minute s , the cam 

rai sed the samples out o f  the retardant and the motor was 

automatically shut o f f . A counting device recorded the num

ber o f  immers ions . 

A bending apparatus was cons tructed to bend the sheet 

specimens uniformly around a one-inch diameter mandre l with

out bending the legs of the U-bend s ample . 

Tes t s  were conducted wi th 0 . 0 3 2  inch Alclad 7 0 7 5 -T 6  

she e t  s amples 6 . 5  inches long and 1 inch wide sheared paral

lel to the rol l ing d irection . P airs of strips were bol ted 

together face -to-face to form a crevice between them wi th 

the bolts 1/2 inch from e ach end of the pair . The coupled' 

pair was then bent in the bending apparatus to form a U-bend 

��ec�men . The legs of the U-bend specimens were fas tened 

together w�th another bolt one inch from the ends to create 

a tens ile s tres s  of e ither 8 0% or 1 0 0% of the tensi le yield 

s trength on the outer surfaces of the specimens . 

2. Procedure . 

The tes t  me thod was essen tially that given in Section 

4 . 3 . 5 of the U . S .  Department of Agricul ture , Fore s t  Service 

Inter�m Specification 5 1 0 0- 0 0 30 1 ,  with the fol lowing 



2 7  

differences : 

a .  the U-bend specimens cons is ted of pairs o f  s trips 

wi th a crevice between them , as des cribed above . 

b .  The s amples were washed off with a s trong water 

spray once every 2 4  hours to remove the extreme ly 

thick bui ld-up of dry retardan t which encrus ted 

the specimens . Thi s  seemed the bes t  way to keep 

the tes t  an alternate wetting and drying type . 

E ight specimens were tes ted : 

2 s ampl es s tres sed at 8 0 %  of yield s trength in 

Fire Trol 1 0 0 , 

2 samples s tres sed at 1 0 0% o f  yield s trength in 

Fire Trol 1 0 0 , 

2 s amples s tressed at 8 0% of yield s trength in 

PhosChek 2 0 2XA , and 

2 s amples s tres sed at 1 0 0% of yield s trength in 

PhosChek 2 0 2XA . 

After a tes t  duration o f  3 0 0  hours , the s amples were 

removed , edges were poli shed to examine in cros s-section for 

cracks and in tergranular penetration , and the s ample surfaces 

we re examined visually and under a binocular mi cros cope . 

3 .  Resul ts . 

a .  Fire Trol 1 0 0  Samples . 

No crack ing or intergranul ar attack was observed 

wi th the reflecting microscope in a s tudy of cross-sections 
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of the s amples unetched . 

Visual examination showed some dis coloration of the 

immersed surface s . Under a water spray the Fire Trol 1 0 0  

came o f f  eas ily l eaving no coa ting except for a si lver-brown 

tarnish on the outside surface s  of the U-bend specimens . 

The inside surfaces of the pair were covered with a white 

adherent coating near the edge s and a l ight brown tarnish in 

the center section of the specimens . Some pitting on the 

ins ide o f  the bend pairs was apparent . 

A binocul ar microscopic examination at lOX magnification 

showed approximately 1 5 0 0  shal low pits per square inch . On 

the four s amples a total of five pits with d i ameters as large 

as 0 . 0 15 inch was observed . Halos o f  uncorroded me tal approx

imately three mi l limeters in diameter surrounded e i ther indi

vidual pits or pit clus ters . 

b .  PhosChek 2 0 2XA Samples . 

No cracking or intergranul ar pene tration was ob

served wi th the re flecting optical micros cope at high magnifi

cations . Visual examination showed a red , adherent fi lm that 

could be removed by vigorous s crubbing wi th a soft brush or 

c loth in tap water . When the fi lm was removed , the metal was 

shiny wi th a fine rippled texture . Ins ide the U-bend pair , 

the me tal surface s were s tained evenly with a brown t arni sh 

much l ike the Fire Trol s amples but lighter in color . 
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Binocul ar microscopic examina tion showed approximately 

1 0 0 0  pits per square inch on the inner surfaces of the U-bend 

coupl es . On the four s amples there were seven pits in the 

s ize range of 0 . 0 15 inch . Halos of uncorroded metal sur

rounded the pits or pit clus ters . The PhosChek s amp les had 

fewer but deeper pits than the Fire Trol s amples . 

E .  Conclus ions . 

From the results of the tests conducted so far , i t  can 

be concluded that : 

1 .  Fire Trol 1 0 0  wi l l  tarnish Alc l adding but wi l l  not 

cause general corros ion problems for e ither Alclad

ding or 7 0 7 5 -T6 . I t  tends to p i t  aluminum in 

crevices such as l apped joints . Di luting the 

retardant did not cause trouble for Alc ladding or 

aluminum a l loy 7 0 7 5 -T6 . 

2 .  Corros ion o f  uncoated magnesium al loy AZ 6 3 -T4 in 

Fire Trol 1 0 0  is disas trous , the retardant is 

difficult to wash o f f , and di lution makes i t  worse . 

3 .  Fire Trol 93 1 does not cause general corros ion 

problems or pi tting of Alcladding or 7 0 7 5 -T6 a lloy 

e i ther in ful l  s trength or di luted . 

4 .  Fire Trol 9 3 1  severely corrodes magnes ium al loy 

AZ 6 3 -T4 , and the retardant fi lm is di fficult to 

wash o f f . Di luting i t  1 : 1  doesn't help but a 1 : 5 
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di lution i s  much better . 

5 .  Phos Chek 2 0 2XA c auses moderate corrosion of 

Alcladding and 7 0 7S-T6 aluminum alloy when in full

s trength , with low corros ion when the retardant is 

di luted . The film formed on the metal is s t able 

and d i f fi cult to remove but leaves a bright , shiny 

surface underneath . The retardant does not cause 

intergranular a ttack or s tress corros ion cracking 

of Alc ladding although it does pit the metal in 

crevice s . 

6 .  PhosChek 2 0 2XA caus es some pitting of magnesium 

al loy AZ 6 3-T4 but general corrosion attack i s  low . 

F .  General Comments . 

One seri ous corros ion problem that was brought to light 

by these experiments i s  the extremely high rate of attack on 

the magnesium al loy AZ 6 3 -T 4  exposed to Fire Trol 1 0 0  or Fire 

Trol 9 3 1 . This corros ion can be mi tigated by a protective 

coating but the danger i s  potenti ally present at every nick 

or s cratch where bare metal migh t  be exposed . 

Aluminum and aluminum al loys have a natural film o f  

oxide o n  the surface which o f fers s ome protection . The Fire 

Trol retardants tarni sh the me tal , giving i t  addi tional pro

tection . PhosChek coats the aluminum wi th a very adherent 

fi lm but underneath , the metal is untarnished . From a 
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corrosion point o f  view , i t  i s  bes t  that the tarni sh should 

be left on the aluminum to provide protec tion . For appear

ance and air speed it may be des irable to remove the tarnish , 

though , and s ince the corros ion of the aluminum and 7 0 7 5 -T6 

i s  not bad in any o f  the retardants whether the metal is 

tarnished or clean , no serious problem would resul t  i f  the 

metal is kept sh ined . 

When corrosion rates increase drastically as the corrod

ant is di luted , the presence of an oxidizing pass ivator such 

as sodium dichromate is the mos t  l ikely explanation . Such 

i s  the case with Fire Trol 1 0 0  and Fire Trol 9 3 1 . The pas s i

vator mus t  be present in sufficient quantity to cause the 

me tal to oxidize and produce a protective oxide l ayer on its 

surface . I f  the pass ivator is too di lute , the metal oxidizes 

( corrodes) but a complete protective film never forms and so 

the corros ion continues unabated at a high rate . 

G .  Additional Research . 

Intermi ttent corros i on tests on the magnes ium alloy 

AZ 6 3 -T4 are now under way to s tudy intergranular attack and 

susceptibi l i ty to stress corros ion cracking in Fire Trol 1 0 0  

and PhosChek 2 0 2 XA .  The tests are not yet completed so the 

results wi ll be reported l ater . 

Intermittent i mmers ion tes ts such as were made on Alcl ad 

sheet should also be performed on the 7 0 7 5 -T6 aluminum al loy 
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wi thout cladding t o  inves tigate the pos s ibi l i ty o f  a poten

tially dangerous failure due to s tress corros ion cracking i f  

the Alcladding should be removed from areas o f  the sheet sur

face by abras ion or corros ion . No intermi ttent immersion 

tes ts have been run in Fire Trol 9 3 1 , although i t  appears 

like ly tha t  the results would be s imi lar to those in Fire 

Trol 1 0 0 , but this should be veri fied . 

Complete corrosion tests s hould be made on a high

s trength low-alloy steel such as 4 3 4 0 . Since s teel is used 

for key components where s trength mus t  be maintained even 

wi th the weight penalty , it is important to be alerted to 

any potential corros ion dangers . Pre liminary tests indicate 

that corrosion rates may be qui te high . 

Other me tals recommended for tes ting include 

aluminum al loy 2 0 2 4  

magnes ium al loy AZ 9 lA 

martensitfu s tainles s  s teel 

aus tenitic s tainles s  s teel type 3 0 4  

galvanized (zinc-coated) carbon s teel . 

The se tests would show up any dangerous materials and pos s i

bly present sui table alternative materials which could be 

used wi th the fire retardants . 



APPENDIX A 

Corrater Tes t  Measurements 

of Corrosion Rate and P itting Index 

in 

Fire Trol 1 0 0 , Fire Trol 9 3 1 , and PhosChek 2 0 2XA 

for 

Pure Aluminum , Aluminum Al loy 7 0 7 5 -T6 , 
and Magnesium Al loy AZ6 3-T4 

at 

Retardant Concentrations of 
Full Strength , Di luted 1 : 1 ,  and Di luted 1 : 5  
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1 2  

1 3  

1 4  

15  

16 

16 

17 

18 

* * 1 9  

* 

Time * 

hr . 0 

hr . 5 

hr . 4 4  

hr . 2 4  

hr . 4 8  

hr . 1 4  

hr . 2 4  

hr . 0 

hr . 2 5  

hr . 5 1  

hr . 53 

hr . 2 4  

hr . 4 4  

hr . 5 0  

hr . 4 1  

hr . 0 

hr . 14  

hr . 11 

hr . 3 9  

hr. 0 

Corrater Tes t s  

on Pure Aluminum i n  

Fire tro1 1 0 0  - Ful l  S trength 

Corros ion 
Rate (mpy) 

min . 0 . 7 1 

min . 0 . 2 0 

min . 0 . 0 7 

min . 0 . 0 5 

min . 0 . 0 4 8  

mirt . 0 . 0 8  

min . 0 . 0 8 

Gentle rinse & dry 

min . 0 . 0 3 

min . 0 . 0 6 

min . 0 . 1 0  

min . 0 . 1 1 

min . 0 . 1 2 

min . 0 . 1 2 

min . 0 . 0 8 

min . 0 . 1 0 

Hard rinse & dry 

min . 0 . 2 6 

min . 0 . 0 3 

min . 0 . 0 7 

min . 0 . 0 2 

min . 0 . 0 3 7  

After conditioning period o f  1 6  hours 
in stagnant corrodant . 

* *  After s tirring was s topped . 
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Pitting 
Index 

0 . 7 3 

1 . 0 5 

0 . 8 4 

0 . 12 

0 . 1 1 

0�10 

0 . 1 1  

1 . 2 2 

1 . 3 8 

0 . 2 7 

0 . 4 1 

0 . 0 4 

0 . 1 5 

0 . 1 1 

0 . 1 7 

0 . 1 0 

0.06 

0 . 0 3 

0 . 0 6 

0 . 1 2 
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8 

9 

1 0  

1 3  

1 4  

* * 16 

1 6  

1 7  

1 8  

* * 1 9  

* 

Time* 

hr . 4 3  min . 

hr . 3 8  min . 

hr . 7 min . 

hr . 9 min . 

hr . 5 0  min . 

hr . 5 1  min . 

hr . 1 2  min . 

hr . 3 4  min . 

hr . 3 8  min . 

hr . 7 min . 

hr . 4 1  min . 

hr . 0 min . 

hr . 7 min . 

hr . 1 min .  

hr . 4 1  min . 

hr . 0 min . 

Corrater Tes ts 

on Pure Aluminum in 

Fire tro1 1 0 0  - 1 : 1  

Corrosion 
Rate (mE�) 

0 . 2 2 5  

0 . 1 8 

0 . 1 7 5  

0 . 1 8 

0 . 2 3  

0 . 2 1 5  

Gentle rinse & 

0 . 0 3 

0 . 1 8 

0 . 2 9  

0 . 2 4  

0 . 2 0 

0 . 1 4 

dry 

Hard rinse & dry 

0 . 0 1  

0 . 0 6  

0 . 2 3 

0 . 2 7 

After condi ti oning period o f  1 6  hours 
in s tirred corrodant . 

* *  After s tirring was s topped . 
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Pitting 
Index 

0 . 5 9 

0 . 5 9 

0 . 7 9 

0 . 4 7 

0 . 7 4 

0 . 2 1 

0 . 1 8 

0 . 01 

0 . 3 7 

0 . 3 3 

0 . 2 8  

0 . 2 3 

0 . 2 0 

0 . 0 7  

0 . 0 9 

0 . 1 2 
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1 

1 

3 

4 

5 

7 

8 

9 

1 0  

1 3  

1 4  

1 5  

* * 16 

16 

17  

1 8  

* * 1 9  

* 

Time * 

hr . 0 min . 

hr . 1 min . 

hr . 5 9  min . 

hr . 0 min . 

hr . 5 2  min . 

hr . 5 7  min . 

hr . 8 min . 

hr . 0 min . 

hr . 4 9  min . 

hr . 4 0  min . 

hr . 4 min . 

hr . 4 4  min . 

hr . 4 6  min . 

hr . 0 min . 

hr . 0 min . 

hr . 3 2  min . 

hr . 3 2  min . 

hr . 0 min . 

Corrater Tests on 

Pure Aluminum in 

Fire tro1 1 0 0  - 1 : 5  

Corrosion 
Rate (mpy) 

0 . 10 

0 . 1 5 

0 . 2 1 

0 . 2 3 5  

0 . 2 3 

0 . 2 2 

0 . 2 1  

Gentle rinse & dry 

0 . 0 3 5  

0 . 06 

0 . 10 

0 . 19 

0 . 19 

0 . 2 5 5  

0 . 2 1 

Hard rinse & dry 

0 . 0 1 7  

0 . 0 2 7  

0 . 0 6 

0 . 0 6 

After conditioning period o f  1 6  hours 
in s tirred corrodant . 

* *  After s tirring was s topped . 
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Pitting 
Index 

0 . 2 3 

0 . 2 5 

0 . 2 2 

0 . 1 3 

0 . 0 4 

0 . 0 2 

0 . 0 8 

0 . 1 1 

0 . 0 6 

0 . 0  

0 . 0 2 

0 . 0 4 

0 . 0 9 

0 . 1 6 

0 . 0 7 

0 . 0 2 

0 . 0 3 

0 . 0 7 



Time* 

0 hr . 0 

0 hr . 1 0  

0 hr . 4 9  

2 hr . 15  

4 hr . 4 8  

6 hr . 2 0  

7 hr . 3 0  

8 hr . 0 

8 hr . 2 1  

8 hr . 5 0  

9 hr . 5 2  

1 2  hr . 2 2  

1 3  hr . 5 4  

1 4  hr . 4 8  

1 5  hr . 3 9  

1 6  hr . 0 

1 6  hr . 1 9  

17  hr . 1 6  

1 8  hr . 4 2  

* * 1 9  hr . 0 

Corrate r Tests on 

Aluminum Al loy 7 0 7S-T6 in 

Firetro1 1 0 0  - Ful l  S trength 

Corrosion 
Rate (mpy) 

min . 0 . 7 0 

min . 0 . 6 1 

min . 0 . 0 5 

min . 0 . 4 5 

min . 0 . 0 4 

min . 0 . 0 8 

min . 0 . 0 8 

Gentle rinse & dry 

min . 0 . 0 7 5  

min . 0 . 17 

min . 0 . 2 6 

min . 0 . 2 7 

min . 0 . 11 

min . 0 . 1 1 

min . 0 . 10 

min . 0 . 10 

H ard rinse & dry 

min . 0 . 15 

min . 0 . 01 

min . 0 . 0 1 

min . 0 . 0 0 5  

min . 0 . 0 0 5  

* After condi tioning period o f  1 6  hours in 
s t agnant corrodant . 

* *  After stirring i s  s topped . 

3 7  

Pitting 
Index 

1 . 6 8 

0 . 5 9 

0 . 1 0 

0 . 1 9 

0 . 1 2 

0 . 1 2 

0 . 1 2 

0 . 1 7 

1 . 9 4 

1 . 16 

0 . 7 0 

0 . 1 9 

0 . 0 1 

0 . 0  

0 . 1 7 

0 . 0 3 

0 . 0 3 

0 . 0 2 

0 . 0 1 

0 . 0 1 



0 

1 

3 

5 

6 

7 

8 

9 

1 0  

1 3  

1 4  

* * 16 

1 6  

1 7  

1 8  

* * 1 9  

* 

Time * 

hr . 5 0  min . 

hr . 4 5  min . 

hr . 1 3  min . 

hr . 1 5  min . 

hr . 5 6  min . 

hr . 5 7  min . 

hr . 1 8  min . 

hr . 4 0  min . 

hr . 4 4  min . 

hr . 1 3  min . 

hr . 1 4  min . 

hr . 0 min . 

hr . 1 4  min . 

hr . 8 min . 

hr . 4 7  min . 

hr . 0 min . 

Corrater Tests on 

Aluminum Alloy 7 0 7 5 -T6 

in Fire tro1 1 0 0  - 1 : 1 

Corrosion 
Rate (mpy) 

0 . 2 7 

0 . 2 6 5  

0 . 2 6 

0 . 3 5  

0 . 3 8 

0 . 3 0 5  

Gentle rinse & dry 

0 . 0 2 

0 . 2 4 

0 . 4 4 

0 . 3 8 

0 . 3 1 

0 . 18 

Hard rinse & dry 

0 . 0 4 

0 . 1 2 7  

0 . 3 0 

0 . 1 6 

After conditioning period of 1 6  hours in 
s ti rred corrodant . 

* *  After s t i rring was stopped . 

3 8  

Pi tting 
Index 

0 . 3 7 

2 . 4 7 

2 . 9 4 

1 . 9 3 

0 . 3 9 

0 . 2 7 

0 . 0 3 

0 . 0 6 

0 . 1 0 

0 . 3 0 

0 . 3 7 

0 . 5 2 

0 . 2 6 

0 . 2 8 

0 . 0 5 

0 . 8 1 



0 

1 

1 

3 

4 

5 

7 

8 

9 

1 0  

1 3  

1 4  

1 5  

* * 1 6  

1 6  

17  

18  

* * 19 

* 

Time *  

hr . 0 

hr . 2 

hr . 5 9  

hr . 1 

hr . 5 3  

hr . 5 7  

hr . 2 

hr . 0 

hr . 4 8  

hr . 4 0  

hr . 4 

hr . 4 5  

hr . 3 1  

hr . 0 

hr . 0 

hr . 3 2  

hr. 33  

hr . 0 

Corrater Tests on 

Aluminum Alloy 7 0 7 5 -T6 in 

Fire tro1 1 0 0  - 1 : 5  

Corrosion 
Rate (mpy) 

min . 0 . 0 8 

min . 0 . 2 4 

min . 0 . 2 8 

min . 0 . 2 6 

min . 0 . 2 9 

min . 0 . 2 6 

min . 0 . 3 2 

Gentle rinse & dry 

min .  0 . 6 8 

min . 0 . 4 2 

min . 0 . 4 2 

min . 0 . 3 4 

min . 0 . 3 1 

min . 0 . 3 8 5  

min . 0 . 3 0 

Hard rinse & dry 

min . 0 . 1 8 

min . 0 . 1 0 

min . 0 . 1 8 5  

min . 0 . 1 3 

After condi ti oning period o f  1 6  hours 
in s tirred corrodant . 

* *  After stirring was s topped . 

3 9  

Pitting 
Index 

0 . 2 0 

0 . 5 1 

0 . 6 5 

0 . 4 3 

0 . 0 6 

0 . 3 1 

0 . 3 6 

3 . 0 6 

0 . 5 9 

0 . 3 8 

0 . 2 7 

0 . 1 8 

0 . 0 3 

0 . 16 

1 . 4 1 

0 . 0 3 

0 . 0 7 

0 . 0 2 



0 

0 

2 

4 

6 

7 

8 

8 

8 

9 

1 2  

1 3  

1 4  

1 5  

1 6  

1 6  

1 7  

1 8  

* * 1 9  

* 

Time * 

hr . 0 

hr . 2 8 

hr . 2 

hr . 3 3  

hr . 2 

hr . 1 4  

hr . 0 

hr . 2 5  

hr . 5 6  

hr . 5 7  

hr . 2 6  

hr . 5 0  

hr . 5 3  

hr . 4 6  

hr . 0 

hr . 1 0  

hr . 1 0  

hr . 3 6  

hr . 0 

Corrater Tests on 

Magnes ium Alloy AZ 6 3 -T4 in 

Firetrol 1 0 0  - Ful l  Strength 

Corrosion 
Rate (mE:i) 

min . 3 3 0 0  

min . 1 5 5 6  

min . 1 2 1 4  

min . 9 2 7  

min . 8 3 0  

min . 8 3 3 . 5  

Gentle rins e & dry 

min . > 1 0 , 0 0 0  

min .  3 2 0 2  

min . > 1 0 , 0 0 0  

min . 2 7 3 7  

min . 1 1 8 9  

min . 1 1 0 2  

min . 1 0 1 0  

min . 9 7 2  

Hard rinse & dry 

min , 6 2 5  

min . 2 7 3 3  

min . > 1 0 , 0 0 0  

min . 3 8 8 0 

min . 2 0 6 6  

After condi tioning period o f  1 6  hours 
in s tagnant corrodant . 

* *  After s tirring was s topped . 

4 0  

Pi tting 
Index 

4 17 4  

7 5 4  

1 8 5  

8 9 5  

5 0 0  

3 4 1  

7 6 9 7  

3 8 6 5  

1 9  

1 0 0  

1 8 7  

1 8 5  

9 5 0  

3 7 8 7  

- -

6 5 0 6  

3 2 3 4  



0 

1 

3 

5 

6 

7 

8 

9 

1 0  

1 3  

1 4  

* * 16 

16 

16 

18 

* * 1 9 

* 

Time * 

hr . 3 7  

hr . 3 1  

hr . 1 

hr . 3 

hr . 4 4  

hr . 4 4  

hr . 6 

hr . 2 8  

hr . 3 2  

hr . 1 

hr . 3 4  

hr . 0 

hr . 0 

hr . 5 5  

hr . 3 5  

hr . 0 

Corrater Tests on 

Magnes ium Alloy AZ6 3 -T4 in 

Firetrol 1 0 0  - 1 : 1 

Corros ion 
Rate (mpy) 

min . 5 0 3  

min . 5 2 2  

min . 5 3 3  

min . 5 3 1  

min . 6 2 2  

min . 5 1 2 . 5  

Gentle rinse & dry 

min . 1 7 4  

min . 5 2 3  

min . 5 3 6 . 5  

min . 5 4 2  

min . 5 1 8  

min . 4 6 5  

Hard rinse & dry 

min . 1 5 0  

min . 4 0 8 . 5  

min . 4 2 6  

min . 3 7 7  

After conditioning period o f  1 6  hours 
in stirred corrodant . 

* *  After s ti rring was stopped . 

4 1  

Pi tting 
Index 

4 9 4  

4 0 8  

4 9 0  

4 1 6  

4 9 2  

4 7 1  

1 4 7  

9 4  

3 2 7  

3 2 1  

2 1 5  

1 7 8  

1 5  

4 4 1  

7 3  

2 1  



0 

1 

1 

3 

4 

5 

7 

8 

9 

1 0  

1 3  

1 4  

1 5  

* * 1 6  

1 6  

17  

1 8 

* * 1 9 

* 

Time * 

hr . 0 

hr . 1 

hr . 5 8  

hr . 0 

hr . 5 2  

hr . 5 6  

hr . 8 

hr . 0 

hr . 5 1  

hr . 4 2  

hr . 6 

hr . 4 6  

hr . 4 5  

hr . 0 

hr . 0 

hr . 3 1  

hr . 3 2  

hr . 0 

Corrater Tests on 

Magnesium Al loy AZ 6 3 -T 4  in 

Fire tro1 1 0 0  - 1 : 5 

Corrosion 
Rate (m12:l) 

min . 4 2 7  

min . 4 5 6  

min . 4 5 8  

min . 4 5 3 . 5  

min . 4 3 6 . 5  

min . 4 3 5  

min . 4 1 8  

Gentle rinse & dry 

min . 1 4 3  

min . 2 1 8  

min . 2 4 0  

min . 2 8 9  

min . 2 9 9  

min . 3 3 7  

min . 3 3 0  

Gentle rinse & dry 

min . 1 4 9  

min .  2 2 8  

min . 2 8 1  

min .  2 9 2 . 5  

After conditioning period o f  1 6  hours 
in stirred corrodan t . 

* *  After s ti rring was s topped . 

4 2  

Pitting 
Index 

3 3 3  

3 6 6  

2 4 0  

2 7 9  

1 9 5  

2 5 2  

2 0 7  

2 8 1 

1 4 3  

2 4 4  

1 8 5  

1 3 5  

1 7 8  

2 9 1  

3 

9 7  

1 0 7  

1 3 7  



0 

0 

1 

4 

5 

6 

8 

9 

11  

13  

1 4  

1 5  

* * 1 6  

16 

17  

1 8  

18  

* * 19 

* 

Time * 

hr . 0 

hr . 5 7  

hr . 5 8  

hr . 2 2  

hr . 5 0  

hr . 5 5  

hr . 0 

hr . 6 

hr . 15  

hr . 1 0  

hr . 6 

hr . 2 1  

hr . 0 

hr . 0 

hr . 1 

hr . 4 

hr . 4 1  

hr . 0 

Corrater Tests 

on Pure Aluminum in 

Firetro1 9 3 1  - Full S trength 

Corrosi on 
Rate (mEX> 

min . 0 . 6 2  

min . 0 . 6 5 

min . 0 . 6 7 

min .  0 . 6 1  

min . 0 . 6 0 

min . 0 . 6 0  

Gentle rins e & dry 

min . 0 . 0 15 

min . 0 . 1 1 3  

min . 0 . 1 8 

min . 0 . 2 4 5  

min . 0 . 2 3 

min . 0 . 2 0 5  

min . 0 . 1 4 5  

Hard rinse & dry 

min . 0 . 0 4 7  

min . 0 . 10 5  

min . 0 . 16 

min . 0 . 1 7 5  

min . 0 . 19 

After conditioning period o f  1 6  hours 
in s tagnant c orrodant . 

* *  After s t irring was s topped . 

4 3  

Pi tting 
Index 

0 . 0 2 

0 . 0  

0 . 0 4 

0 . 0  

0 . 0  

0 . 0 1 

0 . 0 1 

0 . 11 

0 . 0 6 

0 . 0 9 

0 . 0 7 

0 . 1 5 

0 . 1 8  

0 . 13 

0 . 0 1 

0 . 0 2 

0 . 0 5 

0 . 0 5 



0 

1 

2 

2 

4 

6 

7 

8 

9 

1 0  

1 2  

14  

15  

1 6  

17  

18  

1 8  

* * 1 9 

* 

Time * 

hr . 0 min . 

hr . 17  min . 

hr . 15  min . 

hr . 5 3  min .  

hr . 5 4  min . 

hr . 0 min . 

hr . 3 min . 

hr . 0 min . 

hr . 3 min . 

hr . 9 min . 

hr . 4 4  min . 

hr . 2 min . 

hr . 3 7  min . 

hr . 0 min . 

hr . 8 min . 

hr . 13  min . 

hr . 4 5  min . 

hr . 0 min . 

Corrater Tests 

on Pure Aluminum in 

Fire tro1 9 3 1  - 1 : 1 

Corros ion 
Rate (mpy) 

0 . 6 6 

0 . 6 7 

0 . 6 7 

0 . 6 6 5  

0 . 6 7 

0 . 6 7 

0 . 6 7  

Gentle rinse & dry 

0 . 0 1 

0 . 17 

0 . 3 0 

0 . 4 4 

0 . 4 7 5  

0 . 5 0 

Hard rinse & dry 

0 . 0 1 

0 . 1 0 5  

0 . 2 0 

0 . 2 1 

0 . 5 1  

After cond i t ioning period o f  1 6  hours 
in stirred corrodan t . 

* *  After s tirring was s topped . 

4 4  

Pitting 
Index 

0 . 0 8 

0 . 0 9 

0 . 0 7 

0 . 0 7 

0 . 0 7 

0 . 0 6 

0 . 0 8 

0 . 0 2 

0 . 0 6 

0 . 0 1  

0 . 0 6 

0 . 0 5  

0 . 0 2 

0 . 0 2 

0 . 0 1 

0 . 0  

0 . 0 2 

0 . 0 1 



Time * 

0 hr . 0 

1 hr . 5 

2 hr . 1 8  

2 hr . 5 9  

4 hr . 5 9  

6 hr . 9 

8 hr . 0 

8 hr . 5 8  

1 0  hr . 5 

1 3  hr . 0 

1 3  hr . 5 5  

1 5  hr . 4 6  

16  hr . 0 

16  hr . 5 6  

1 8  hr . 3 

1 8  hr . 5 3  

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

min . 

Corrater Tests 

on Pure Aluminum in 

Fire trol 9 31 - 1 : 5  

Corrosion 
Rat e  (mpy ) 

0 . 9 6 

0 . 9 4  

0 . 9 5 

! . 4 8 5  

0 . 9 2 

0 . 9 0 

Gentle rinse & dry 

0 . 0 2  

0 . 0 3 

0 . 0 7 

0 . 3 2 7  

0 . 3 5 7  

0 . 4 1  

Hard rinse & dry 

0 . 0 0 7  

0 . 0 1 

0 . 0 4 

0 . 11  

* After condi tioning period o f  1 6  hours 
in s tirred corrodan t . 

4 5  

Pitting 
Index 

2 . 8 5 

3 . 0 0 

2 . 9 2 

2 . 9 7 

2 . 8 2 

2 . 9 2 

0 . 0 8 

0 . 1 0  

0 . 1 2 

0 . 0 5 

0 . 1 1 

0 . 1 8 

0 . 0 2 

0 . 0 2 

0 . 0 4 

0 . 2 0  



0 

0 

1 

4 

5 

6 

8 

9 

1 0  

1 3  

1 4  

15  

* * 16 

1 6  

17  

18  

18  

* * 19 

* 

Time *  

hr . 0 

hr . 5 7  

hr . 5 5  

hr . 2 2  

hr . 5 1  

hr . 5 5  

hr . 0 

hr . 7 

hr . 15  

hr . 1 0  

hr . 6 

hr . 2 2  

hr . 0 

hr . 0 

hr . 2 

hr . 4 

hr . 4 1  

hr . 0 

Corrater Te s ts on 

Aluminum Alloy 7 0 7 5 -T6 in 

Firetro 1  9 3 1  - Full S trength 

Corros ion 
Rate (mE:l) 

min . 0 . 7 2 

min . 0 . 7 4 

min . 0 . 7 7 

min . 0 . 7 1 

min . 0 . 7 0  

min . 0 . 6 8 

Gentle rinse & dry 

min . 0 . 1 8 5  

min . 0 . 2 0 

min . 0 . 4 1 

min . 0 . 5 0  

min . 0 . 5 2 5  

min . 0 . 5 3 5  

min . 0 . 4 8 

Hard rinse & dry 

min . 0 . 2 5 

min . 0 . 5 7 

min . 0 . 7 9 

min . 0 . 8 3 

min . 0 . 7 4 

After condi tioning period of 16 hours in 
s tagnant corrodant . 

* *  After s ti rring i s  s topped . 

4 6  

Pi tting 
Index 

0 . 0 8 

0 . 2 0 

0 . 2 0 

0 . 1 9 

0 . 1 9 

0 . 15 

0 . 17 

0 . 3 4 

0 . 4 1 

0 . 16 

0 . 1 5 

0 . 15 

0 . 0 7 

0 . 6 8 

0 . 6 2 

0 . 5 4 

0 . 5 9 

0 . 4 7 



Time * 

0 hr . 0 

1 hr . 1 5  

2 hr . 1 7  

2 hr . 5 4  

4 hr . 5 7  

6 hr . 1 

7 hr . 1 

8 hr . 0 

9 hr . 3 

1 0  hr . 5 

1 2  hr . 4 2  

1 4  hr . 2 

15  hr . 3 6  

1 6  hr . 0 

1 7  hr .  7 

1 8  hr . 1 1  

1 8  hr . 3 5  

* * 19 hr . 0 

Corrater Tests on 

Aluminum Alloy 7 0 7 5 -T6 in 

Fire tro1 9 3 1  - 1 : 1 

Corrosion 
Rate (mpy) . 

min . 0 . 6 2 

min . 0 . 6 2 

min . 0 . 6 2 

min . 0 . 6 3 

min . 0 . 6 3 

min . 0 . 6 4 

min . 0 . 6 4 

Gentle rinse & dry 

min . 0 . 2 85 

min . 0 . 2 2 5  

min . . 0 . 6 0 

min .  0 . 6 8 5  

min . 0 . 6 8 

min . 0 . 6 6 

Hard rinse & dry 

min . 0 . 1 1 5  

min . 0 . 15 

min . 0 . 4 5  

min . 0 . 5 1 

min . 0 . 5 1 

* After conditioning of 1 6  hours in 
stirred corrodant . 

* *  After s ti rring i s  s topped . 

4 7  

Pitting 
Index 

0 . 1 6 

0 . 16 

0 . 16 

0 . 1 4 

0 . 1 4 

0 . 12 

0 . 12 

0 . 5 1 

0 . 1 5 

0 . 8 1 

0 . 4 7 

0 . 3 5  

0 . 3 0 

0 . 1 9 

0 . 1 0 

0 . 0 7 

0 . 0  

0 . 0 1 



Time * 

0 hr. 0 

1 hr. 5 

2 hr . 1 8  

2 hr. 5 8  

4 hr . 5 9  

5 hr . 7 

8 hr . 0 

8 hr . 5 9  

1 0  hr . 2 

1 3  hr . 0 

1 3  hr . 5 5  

15  hr . 4 4  

1 6  hr . 0 

1 6  hr . 5 0  

1 7  hr . 5 7  

1 7  hr . 4 4  

Corrater Tes t s  on 

Aluminum Alloy 7 0 7 5 -T6 in 

Fire tro1 9 3 1  - 1 : 5  

Corros ion 
Rate (mpy) 

min . 0 . 4 3 

min . 0 . 4 2 5  

min . 0 . 4 2 

min . 0 . 4 2 

min . 0 . 4 15 

min . 0 . 3 7 

Gentle rinse & dry 

min . 0 . 06 7  

min . 0 . 15 

min . 0 . 17 

min . 0 . 35 

min . 0 . 3 8  

min . 0 . 3 4 5  

Hard rinse & dry 

min . 0 . 0 7 

min . 0 . 15 

min . 0 . 1 4 

min . 0 . 2 0 

* Af ter condi tioning period of 1 6  hours in 
s t i rred corrodant . 

4 8  

Pi tting 
Index 

0 . 6 0 

0 . 5 9 

0 . 5 6  

0 . 5 6 

0 . 5 1 

0 . 5 2 

0 . 0 9 

0 . 1 4 

0 . 2 8 

0 . 7 0 

0 . 6 8 

0 . 6 9 

0 . 35 

0 . 3 2 

0 . 2 4 

0 . 1 8 



0 

1 

2 

4 

5 

7 

8 

9 

1 0  

1 2  

13  

1 4  

* * 1 6  

1 6  

1 7  

1 8  

1 8  

* * 1 9  

* 

Time* 

hr . 0 

hr . 1 3  

hr . 1 1  

hr . 4 2  

hr . 5 9  

hr . 5 

hr . 0 

hr . 7 

hr . 16 

hr . 11 

hr . 7 

hr . 2 3  

hr . 0 

hr . 0 

hr . 0 

hr . 2 

hr . 4 0  

hr . 0 

Corrater Tes t s  on 

Magnesium Al loy AZ 6 3 -T 4  in 

Fire trol 9 3 1  - Ful l  S trength 

Corrosion 
Rate (m�:i) 

min . 5 3 . 2  

min . 1 2 9  

min .  1 0 5  

min . 1 0 5  

min . 1 0 0  

min . 8 9 . 2  

Gentle rinse & dry 

min . 1 2 6 . 9  

min . 1 4 4  

min . 1 4 0  

min . 1 0 4 . 5  

min . 9 4 . 5  

min . 9 2  

min . 6 1 . 5  

Hard rinse & dry 

min . 0 , 36 5  

min . 6 5  

min . 7 3  

min . 7 8  

min . 4 9  

After condit ioning period o f  1 6  hours 
in stagnant corrodan t . 

* *  After stirring was s topped . 

4 9  

Pitting 
Index 

8 2 . 6  

2 1 5  

2 5 7  

2 1 6  

2 1 6  

1 7 0 . 4  

4 8 . 1  

9 7  

7 2  

2 9  

1 3  

2 2  

2 8  

3 . 5 6 

1 3 2  

1 9 6  

2 3 9  

1 7 0  



0 

1 

2 

2 

4 

6 

7 

8 

9 

1 0  

12  

14  

15  

16 

1 7  

1 8  

18  

* * 19 

* 

Time* 

hr . 0 

hr . 2 0  

hr . 1 8  

hr,. 5 7  

hr . 5 7  

hr . 3 

hr . 7 

hr . 0 

hr . 2 

hr . 6 

hr . 4 1  

hr . 1 

hr . 3 6  

hr . 0 

hr . 8 

hr . 1 2  

hr . 4 5  

hr . 0 

Corrater Tes t s  on 

Magnesium Al loy AZ 6 3 -T 4  in 

Fire tro1 9 3 1  - 1 : 1  

Corros i on 
Rate (mpy) 

min . 9 . 2 

min . 1 0 . 1  

min . 8 . 7 5 

min . 8 . 2 5 

min . 8 . 2 3 

min . 8 . 3 6 7  

min . 7 . 3  

Gentle rinse & dry 

min . 0 . 0 7 

min . 2 , 2 5  

min . 2 8 . 6  

min . 1 2 . 2  

min . 2 6 . 9  

min . 1 5 . 7  

Hard rinse & dry 

min . 0 . 3 8 

min . 1 . 5 0 

min . 7 . 4  

min . 7 . 7  

min . 6 . 7  

After condi tioning period o f  1 6  hours 
in s tirred corrodant . 

* *  After s tirring was s topped . 

5 0  

Pi tting 
Index 

1 8 . 5 3 

15 . 4  

-10 . 9  

1 2 . 3  

1 3 . 7  

1 6 . 6  

1 4 . 5 7 

3 . 0 6  

2 1 . 6 5 

6 8 . 4  

1 3 4 . 2  

1 4 8 . 5  

7 6 . 8  

0 . 0 8 

4 . 4 7 

8 5 . 2  

1 1 7 . 2  

8 6 . 7  



Time *  

0 hr . 3 5  

1 hr . 4 0  

2 hr . 5 4  

3 hr . 3 6  

5 hr . 3 6  

6 hr . 4 4  

8 hr . 0 

8 hr . 5 7  

1 0  hr . 3 

12 hr . 5 9  

1 3  hr . 5 4  

1 5  hr . 4 6  

16 hr . 0 

16 hr . 1 2  

1 6  hr . 5 5  

1 8  hr . 3 

1 8  hr . 5 4  

Corrater Tests on 

Magnes ium Al loy AZ 6 3 -T4 in 

Firetro l  9 3 1  - 1 : 5 

Corros ion 
Rate (mpy ) 

min . 4 . 6 4  

min . 3 . 7 4  

min . 3 . 5 4 5  

min . 5 . 0 8  

min . 3 . 3 2 

min . 3 . 2 8  

Gentle rinse & dry 

min . 0 . 9 7 

min . 3 . 0 6  

min . 3 . 2 5  

min . 3 . 51 

min . 3 . 5 9  

min . 3 . 6 1 

Hard rinse & dry 

min . 0 . 3 4 

min . 1 . 3 4 

min . 4 � 16 

min . 4 . 6 15 

min . 4 . 2 6  

* A!ter conditioning period of 1 6  hours 
in s ti'rred corrodant . 

5 1  

Pi tting 
Index 

1 . 9 9 

2 . 7 4 

2 . 1 1  

1 . 7 2 

2 . 1 8 

2 . 15 

1 . 2 1 

1 . 5 3 

0 . 0 1 

1 . 2 2 

1 . 3 4 

1 .  8 6  

0 . 6 9 

1 . 1 5 

7 . 3 5 

4 . 3 9 

7 . 8 5 



0, 
0 

1 

4 

6 

7 

8 

9 

1 0  

11 

13  

14 

15  

* * 16 

16 

1 6  

18  

* * 1 9  

* 

Time * 

hr . 0 

hr . 5 6  

hr . 5 3  

hr . 5 4  

hr . 2 

hr . 1 8  

hr . 0 

hr . 1 2  

hr . 2 3  

hr . 4 

hr . 3 2  

hr . 2 5  

hr . 3 2  

hr . 0 

hr . 0 

hr . 5 3  

hr . 8 

hr . 0 

Corrater Tes ts 

on Pure Aluminum in 

PhosChek 2 0 2 XA  - Full S trength 

Corros ion 
Rate (m��) . 

min . 2 . 4 2 

min . 2 . 8 5 

min . 3 . 0 8 5  

min . 2 . 7 5 

min . 2 . 9 0 

min . 2 . 7 3 

Gentle rinse & dry 

min . 1 . 15 

min . 3 . 0 6 

min . 3 . 76 

min . 4 . 3 7 7  

min . 5 . 0 2 

min . 4 . 4 1  

min . 4 . 6 8  

min . 4 . 0 1 

Hard rinse & dry 

min . 0 . 1 6 5  

min . 3 . 19 

min . 5 . 2 1 7  

min . 4 . 3 1 

After condi tioning period o f  1 6  hours in 
s tagnant corrodant . 

* *  Afte r  s tirring was s topped . 

5 2  

Pitting 
Index 

5 . 4 0 

6 . 8 1 

6 . 6 5 

3 . 2 8  

2 . 2 6  

2 . 0 2 

3 . 03 

6 . 5 4 

2 . 02 

5 . 9 2 

4 . 36 

4 . 2 5 

2 . 15 

1 . 3 3 

0 . 4 7 

4 . 6 4 

6 . 6 1  

5 . 9 9 



0 

0 

2 

2 

4 

6 

7 

8 

8 

9 

1 0  

1 2  

1 4  

15  

16 

1 6  

1 8  

* * 1 9 

* 

Time * 

hr . 0 min . 

hr . 5 5  min . 

hr . 6 min . 

hr . 5 7  min . 

hr . 3 5  min . 

hr . 3 min . 

hr . 4 3  min . 

hr . 0 min . 

hr . 8 min . 

hr . 8 min . 

hr . 6 min .  

hr . 4 0  min . 

hr . 1 3  min . 

hr . 3 9  min . 

hr . 0 min . 

hr . 2 2  min . 

hr . 2 6  min . 

hr . 0 min . 

Corrater Tests 

on Pure Aluminum in 

PhosChek 2 0 2XA - 1 : 1 

Corros ion 
Rate (mEl:) 

0 . 1 8 5  

0 . 3 7  

0 . 5 3 

0 . 5 9 

0 . 75 

0 . 8 1 

0 . 8 3 

Gentle rinse & dry 

0 . 1 8 

0 . 31 

0 . 6 0 

0 . 8 8 

0 . 9 1 

0 . 8 9 

0 . 8 6 

Hard rinse & dry 

0 . 0 9  

0 . 5 5 

0 . 9 2 5  

1 . 3 9 

After condi tioning period o f  1 6  hours 
in s tagnant corrodant . 

* *  After s tirring was s topped . 

53 

Pitting 
Index 

0 . 1 1 

0 . 3 2 

0 . 0 6 

0 . 0 5 

0 . 16 

0 . 0 4 

0 . 0 2 

0 . 0  

0 . 3 1 

0 . 6 0 

0 . 6 9 

0 . 5 2 

0 . 3 9  

0 . 5 8 

0 . 0 9 

1 . 2 6 

0 . 2 1 

0 . 5 2 



Time * 

0 hr . 0 min . 

1 hr . 2 2  min . 

3 hr . 5 9  min . 

5 hr . 2 4  min . 

6 hr . 5 5  min . 

8 hr . 0 min . 

9 hr . 3 9  min . 

11  hr . 3 0  min . 

1 3  hr . 5 0  min . 

15  hr . 2 6  min . 

16 hr . 0 min . 

19 hr . 0 min . 

Corrater Tes t s  

o n  Pure Aluminum in 

PhosChek 2 0 2XA - 1 : 5 

Corros ion 
Rate (mE:i) 

0 . 4 15 

0 . 4 85 

0 . 4 6 

0 . 4 8 

0 . 4 7 

Gentle rinse & dry 

0 . 3 4 5  

0 . 12 

0 . 5 1 

0 . 5 6 

0 . 5 9 

Hard rins e & dry 

0 . 0 2 

0 . 5 7  

* After condi tioning period o f "  1 6  hours 

in stagnant corrodant . 

5 4  

P i tting 
Index 

0 . 16 

0 . 15 

0 . 0 8 

0 . 0 8 

0 . 0 7 

0 . 6 9 

0 . 0 4 

0 . 0 8 

0 . 2 4 

0 . 2 0 

0 . 2 8 

0 . 1 9 



0 

1 

1 

4 

6 

7 

8 

9 

1 0  

1 1  

1 3  

1 4  

15  

16 

1 6  

1 8  

* * 19 

* 

Time * 

hr . 0 

hr . 0 

hr . 5 5  

hr . 5 5  

hr . 3 

hr . 1 8  

hr . 0 

hr . 1 3  

hr . 2 4  

hr . 5 

hr . 3 2  

hr . 2 5  

hr . 3 3  

hr . 0 

hr . 5 5  

hr . 13  

hr . 0 

Corrater Tests on 

Aluminum Alloy 7 0 7 5 -T 6  in 

PhosChek 2 0 2XA - Ful l  S trength 

Corros ion 
Rate (mpy) 

min . 2 . 7 8 

min . 3 . 4 8  

min . 3 . 5 6 5  

min . 3 . 4 4 7  

min . 3 . 4 9 
• 

min . 3 . 3 4 

Gentle rinse & dry 

min . 0 . 0 8 9  

min . 2 . 7 0 

min . 3 . 9 7 5  

min . 3 . 6 3 

min . 3 . 9 0 

min . 3 . 7 6  

min . 3 . 5 1  

Hard rinse & dry 

min . 0 . 1 5 

min .  6 . 4 6 

min . 5 . 7 1 5  

min . 3 . 18 

Pi tting 
Index 

0 . 0 9 

0 . 6 4  

0 . 6 3 

0 . 6 8 

0 . 0 4 

0 . 12 

0 . 3 1 

4 . 0 6 

0 . 3 1 

2 . 6 2 

2 . 3 9 

1 . 4 7 

1 . 2 8 ,  

0 . 2 3 

1 . 0 6 

0 . 2 8 

0 . 8 7 

After conditioning period of 1 6  hours in s tagnant 
corrodant . 

* *  After s tirring is s topped . 

5 5  



0 

0 

2 

2 

4 

6 

7 

8 

8 

9 

1 0  

1 2  

1 4  

1 5  

1 6  

16 

18 

* * 1 9  

* 

Time * 

hr . 0 

hr . 5 3  

hr . 4 

hr . 5 7  

hr . 3 7  

hr . 5 

hr . 4 3  

hr . 0 

hr . 11 

hr . 1 1  

hr . 2 0  

hr . 4 4  

hr . 1 8  

hr . 4 5  

hr . 0 

hr . 2 2  

hr . 2 7  

hr . 0 

Corrater Tests on 

Aluminum Alloy 7 0 7 5 -T 6  in 

PhosChek 2 0 2 XA - 1 : 1  

Corrosion 
Rate (mpy) 

min . 0 . 3 2 

min . 0 . 35 

min . 0 . 3 0  

min . 0 . 4 3 

min . 0 . 4 0 

min . 0 . 3 9 

min . 0 . 3 5 

Gentle rinse & dry 

min . 0 . 0 3 

min . 0 . 3 5 

min . 0 . 7 5 

min . 0 . 8 3 

min . 0 . 5 5 

min . 0 . 4 7 

min . 0 . 4 5 

Hard rinse & dry 

min . 0 . 0 2 

min . 0 . 16 

min . 0 . 5 5 

min . 0 . 8 2 

After conditioning period of 1 6  hours in 
s tagnant corrodant . 

* *  After s ti rring is s topped . 

5 6  

Pitting 
Index 

0 . 1 4 

0 . 15 

0 . 1 4 · 

0 . 1 0  

0 . 0 4  

0 . 0 5 

0 . 0 2 

0 . 0 3 

0 . 4 8 

0 . 2 2 

0 . 7 6  

0 . 16 

0 . 15 

0 . 1 8 

0 . 1 8 

0 . 2 8 

0 . 0  

1 . 0 4 



Time * 

0 hr . 0 

3 hr . 5 7  

5 hr . 2 2  

6 hr . 5 2  

8 hr . 0 

9 hr . 3 5  

1 1  hr . 2 4  

13  hr . 4 6  

15  hr . 2 0  

16 hr . 0 

1 9  hr . 0 

Corrater Tes ts on 

Aluminum Alloy 7 0 7 5 -T6 in 

PhosChek 2 0 2XA - 1 : 5 

Corro sion 
Rate (m12:i) 

min . 0 . 4 0 

min . 0 . 4 0 6  

min . 0 . 4 5 

min . 0 . 45 

Gentle rinse & dry 

min . 0 . 19 

min . 0 . 0 8 

min . 0 . 50 

min . 0 . 5 0 

min . 0 . 5 1  

H ard rinse & dry 

min . 0 . 03 7  

min . 0 . 5 2  

* After condi tioning period of 1 6  hours in 

s tagnant corrodant . 

5 7  

P i tting 
Index 

0 . 0 4  

0 . 0 5 

0 . 0 8 

0 . 10 

0 . 15 

0 . 0 2 

0 . 1� 

0 . 0 9 

0 . 10 

0 . 0 8 

0 . 70 



0 

0 

1 

4 

6 

7 

8 

9 

1 0  

11  

13  

1 4  

15  

* * 1 6 

1 6  
16 

1 8  

* * 1 9 

* 

Time * 

hr . 0 

hr . 5 6  

hr . 5 5  

hr . 5 6  

hr . 5 

hr . 2 2  

hr . 0 

hr . 1 3  

hr . 2 4  

hr . 3 1  

hr . 5 8  

hr . 5 2  

hr . 5 8  

hr . 0 

hr . 0 

hr . 5 2  

hr . 9 

hr . 0 

Corrater Tests on 

Magnes ium Al loy AZ 6 3 -T 4  in 

PhosChek 2 0 2XA - Ful l Strength 

Corrosion 
Rate (mpy) 

min . 0 . 0 7  

min . 0 . 0 7 5  

min . 0 . 0 7 5  

min . 0 . 0 7 5  

min . 0 . 0 7 5  

min . 0 . 0 7 5  

Gentle rinse & dry 

min . 0 . 0 3 

min . 0 . 04 5  

min . 0 . 0 5 

min . 0 . 0 4 7  

min . 0 . 0 4 7  

min . 0 . 0 4 3  

min . 0 . 0 4 5  

min . 0 . 0 4 3  

H ard rinse & dry 

min . 0 . 0 3 

min . 0 . 0 0 7  

min . 0 . 0 1 3  

min . 0 . 0 2 

After conditioning period of 1 6  hours 
in s tagnant corrodant . 

* *  After s tirring was s topped . 

5 8  

P i tting 
Index 

0 . 14 

0 . 1 5 

0 . 1 3 

0 . 15 

0 . 1 3 

0 . 1 5 

0 . 3 1 

0 . 1 1 

0 . 1 2  

0 . 12 

0 . 1 3 

0 . 1 3 

0 . 1 3 

0 . 1 3  

0 . 2 0 

0 . 0 1 

0 . 0 1 

0 . 0 2 



Time * 

0 hr . 0 

0 hr . 5 6  

2 hr . 5 

2 hr . 5 8  
4 hr . 3 6  

6 hr . 6 

7 hr . 4 4  

8 hr . 0 

8 hr . 5 

9 hr . 8 

1 0  hr . 7 

12 hr . 4 0  

1 4  hr . 11  

15  hr . 5 9  

1 6  hr . 0 

1 6  hr . 2 2  

1 8  hr . 2 7  

* * 1 9  hr . 0 

Corrater Tests on 

Magnes ium Al loy AZ6 3 -T 4  in 

PhosChek 2 0 2 XA - 1 : 1 

Corros ion 
Rate (m�:i) 

min . 0 . 1 8 

min . 0 . 17 

min . 0 . 1 7 

min . 0 . 16 

min . 0 . 1 6 

min . 0 . 15 5  

min . 0 . 1 0 

Gentle rinse & dry 

min . 0 . 8 9 

min . 0 . 2 8  

min . 0 . 0 2 

min . 0 . 0 1 3  

min . 0 . 0 1 3  

min . 0 . 0 1 

min . 0 . 0 1 

Hard rinse & dry 

min . 0 . 6 8 

min . 0 . 1 1 

min . 0 . 0  

min . 0 . 0  

* After conditioning period of 1 6  hours 
in stagnant corrodant . 

* *  After s tirring was s topped . 

5 9  

Pitting 
Index 

0 . 0  

0 . 0 4 

0 . 0 4 

0 . 0 4 

0 . 04 

0 . 03 

0 . 0 1 

0 . 4 3 

0 . 5 7 

0 . 0 3 

0 . 0  

0 . 0 1 

0 . 0  

0 . 0  

4 . 0 6 

0 . 2 1  

0 , 0  

0 . 0  



Time * 

0 hr . 0 

1 hr . 2 0  

3 hr . 5 6  

5 hr . 2 2  

6 hr . 5 3  

8 hr . 0 

9 hr . 3 9  

1 1  hr . 3 1  

1 3  hr . 4 7  

15  hr . 2 6  

16 hr . 0 

1 9  hr . 0 

Cor rater Tests on 

Magnes ium Alloy AZ 6 3 -T4 in 

PhosChek 2 02 XA - 1 : 5  

Corrosion 
Rate (mE�) 

min . 0 . 0 3 

min . 0 . 0 4 

min . 0 . 0 1 

min . 0 . 10 

min . 0 . 0 2 5  

Gentle rinse & dry 

min . 0 . 12 

min . 0 . 16 

min . 0 . 0 4 

min .  0 . 0 0 7  

min . 0 . 0 1 5  

Hard rinse & dry 

min . 1 . 6 8 

min . 0 . 0 5 

* After conditioning period of 1 6  hours 

in stagnant corrodant . 

6 0  

Pi tting 
Index 

0 . 2 0 

'0 . 2 2 

0 . 2 0 

0 . 0 4 

0 . 15 

1 . 0 3 

0 . 0 8 

0 . 3 5 

0 . 3 3 

0 . 1 9 

7 . 4 7 

0 . 10 
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