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Introductozz: 

At the request of the office of the Chief of 

Air Staff e  Department of National Defence for Air, Ottawa, 

Ontario, a series of tests wee devised to etermine the 

nature of corroeive attack on, and e  if posaible,to select 

a method of protection for e  magnesium sludge collecting 

plugs 713ed inside the hollow crankshafts (If Ranger aircraft 

engines, Sample plugs were delivered to those Laboratorlea 

by FIL  N0 S, Spence on August  25the  1944 e  and these  weew ,  

cut  up  to give snell test  .elecec e  5/8' x 	X 1/16" in 

dimension, for  use In  this inveaUgation, 

yet tha teeta have :act produced results that are 

conclusive,  but they  do give information as to  the  type  of 

attacl(  suffered  by theae plugs when corroded  by  crankcase oil, 

Also,  there  is evidence that the selenium  coating  developed 

by  Canadian  Copper aefiners Limited r:, ives  magnesium  a protee 

tion tieat  improves its performance over the uncoated metal,.. 

This  report Should be considered  as  preliminary 

In nature; further tests will be carried  on  to compare the 

eelenium coating with the regulae.  zinc-chromate treatment 

now used  on the Ranger plugs. 



bescrintion. of  'tts: 

The tte  • onsisted  (-).  axberiments  or .  small sections 

of  metal, cut 	the plugs,  wh! r. were attached to a  spindle 

and  revolved  at hieji  pc  ad  in uaed  oil fron  l'ianger crankcases 

(sae  Pigure 1), 2our  to st  pleco,-, ut a  time ware placed on the 

spindle, two canted  ,:J.h  :-.31cnium  and two with  the eloan  mag-

nesiun surface exposed, 

".')Iler teats  NE:re  conductee,  auspendins coated  and 

uncoated nagnosiun  in 	solution  -Jr  3 per cent lia.C1  with  5  c.c.. 

per litre hydrop.en  peroxide,  This was done in order to learr. 

ho  s  effective t,he s1iurn coatinC was when expesed to  a 

usod  eorreive  adlum  (sec Table Ip '1.103tS 7 to 10) 0  

(Table   

Discussion  of  imeults: 

Tho  interesihL re'aults of  tLe  tc;St3 no far conducted 

are  disclosed  .->y 	study of  th.? 	 ::'.'igures  1 to 5. 

picture3 	thlt  the  aeottrI mauiesiute  test piocs 

have 'been  attnce ,-i at the  poIrt  -, ,.nere mn ed..- r caused by the 

whirlinc 	f 	51)3 ndle  ;'..sser:bly  In 	 alcreed 

f 

the  buildinL; -up  of  n  accretion of  solids Thi7$ 

•  built-up  slu,:a  pf .e;  Ouplietc,-1 exactly  the  cornitio:1 In 

the  collectinc-,  poel,:ot  :f ifter It. ilbs been in eprn-

tien Iui. an;;.ur;h to  bi;cono parta5  filled with solids rroïa  the 

used oil.  af)p!irently,  tLen, tbe  cenclusion to be  drewn is 

tbat  th 	tr. e  er  te  .: 	is  is culsed  by  or promotod  by  

tha  solid  pha30 in  t:iie 	 bears 	tne  .-3tiv,i;estion that 

t:ce  trouble  nLt  or -  from such compounds a a lead  exide  in  the 

sludi;e.  The selenium-coated ..:pr...'cirlocns were  attackeh  to  u lesser 

de gre  e  than  th  a u.nema  t;( ---  'ees  as  nay be  eor in Figure  2 „ 

Only minor attc  i.  ry-yticeable  on the aectioils  of  the  test 

pieces thnt  were  exposed  to the freely azitated oll, 

(  Cc.)nt inte.7  el  on. 4-'a[:;c:...  4  .; 



.1 

:Before, : After, 	Weight, 
;rams  : grams :  r-rams Remarks 

• 

: 0,0054 

• 

6,31 74 

7,4772 

0„9.909 

0,8339 

0,0050 

• 

• 

• 
• 

0,0060 

0,0016 

0,0001 Si ipzi 

product, 

cer c„, 

TABLLI., 	TABULATTON  OF  WETGHT CHANGES DTFFEREUT TEPS, 

Test: 
No,  

1 	: 

2 

3;  

4 	: 

10 : 

8 

280 hours at 300 r,p 0 m„ in used oil, : 0,4496 : 0,4387 

0,4599 	0,4 549 

: 0,3575 : 0,3521 
„ 

0,4254 : 0,4219 

700 hours at 1300 r„p,m, in used oil, 	0,4117 : 0,4133 

6 2 	 : 0,3432 : 0,3433 

• 

7 :18 days in 3% NaC1, 5 c,c 0  ec,o2 	:40„3890 :34„5716 

51,3575 :43,8803 

9 :49,5771  :48,5862 

:44,0689 :43,2350 

el 

9: et 

coated, 

coated .,  

:WelEFU 	Weight :Loss in 

Test Conditions 

: 0,0119 :rncoated, 
0 

ee 

:Selenium 

:Uncoated, Gain in weight due to 
collection of  corrosion  

:Selenium coated, 
in weiÉnt„ 

:Uncoated, 

:Selenium 

P I 

.737) 



- Pegs 4 - 

(Discussion of Results &  contid) 

that the attaok Is corrosive &  not erosive, in nature, 

Unfortunately for laboratory teats, this type pf 

corroeion is much slower under these conditions than in 

actual service,  This is to be expeoted, since the corrosive 

agente in the oil  of an operating engine would  bø conetantly 

renewed, The  slowness of  action makes it difficult to measure 

results by loss-in-weight tests; even after  700  hours the 

attack has gone only to the point *here it is visible with 

small amounts or metal removed, ;hie weight-loss is  more  

than compensated  for  by the building-up of corrosion product 

at the point of attack, as le sitown in Table  I, Tests 5 and 6, 

where it is seen that a gain in weight hes taken place, more 

by the uncoated than by the coated. specimen, This was borne 

out by visual inspection  at  th a time the epecimens were remow) 

from the testing bath, 

These specimens wore cleaned by vapor degreasing 

followed by a brushing in a solvent, A mure severe cleaning 

procees, using chemicals, etches away so much  of the  epecimen 

that weighing givos an inconclueive result (see Table 

Tests 1 to 4) 0  

The tests using salt solution as a corrosive agent 

bear out previous observation to the effet that the selenium 

coating gives a high decree of protection against this sort 

of attack. 
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• 	 ElŒre 1 0 

SPINDLE ASSEMBLY WITH SPECIUENS IN PLACE. 

(Approximately to size). 
0.11.• 

F1F;uie 2. 

SELENIUM.-MATIM  SPECIMEN (13ft,  aboya  
COMPARED WITH UNCOATED SPECIMUN (right„ above). 

(Approximately 4 times actua1 size). 

Oa. 

nelre 3., 

PHeOGRAPH, AT HIGHLM MAGNIFICATION, SHOWING 
EnECT*ON SELECTED PARTS OF EACH TYPU OP SIUHFAC2. 

FKM:GHB. 


