
e 
i 	; 	

. 	 , 

, n c , , 	, ,::.,, 	, 	1 	4 ' i  

Ci T T  A i A 	june 	t 	943 

as1c  L T 

o 	th,..) 

ORE  DIUOSSINcr Pail)  ETAI4LUOICAL UkBOP.ATOTCES. 

77.7.vesii:;at1 on Yo 1/113 

rtnat o of (.1ar.ad 1 so.  -.".1)r 	Track  Links,, 

(Gopy No,, 	) 



• 	••• 

OTTAWA 	June 1st, 194b, 

REPORT 

of the 

ORE DRESSING AND YETALLURGLDAL LABORATOri.7L.2i_ 

Investigation Eo, l416, 

Examination or Canaan Dry Pin . TraLk Links. 

prigin  of Material and 2t122t of invesUjEalbn: 

Dr, 0, W. Drury, Director of Metallurgy, Army 

Engineering Design Branch, Dopartment Df Munitions and Supply, 

Ottawa, Ontario, requested verbally dur .À.ng May, 1943, that 

• 	an examination be •arried out on the Canadian Dry Pin Track 

links, It was thought that  ben c; tcpts should be applied  te  

a series of links obtained from the manufacturera and tbma 

determine the limits to be expected in normal operation, 

Unfortunately, none of the manufacturecs was in production, 

Hull Iron and Steel Pollndrien L:Imited, Hull, quebec, however, 

were able to submit a number of shoes from experimental heats 

which they were casting, The regular production pattern was 
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(Macro-Examination, cont , d)  - 

Eleurn 

FAHRALLOY SHOE °  

(Approximately i 
re. 

X-Rqy Examlnation: 

X-ray photagraphs were t!iken at  the Ucitional  .7te3 ,Jarch 

Council. The Hull shoes indicated that cavities werrJ presiJn'c 

in ':;he nain body c›.7 the adoes, The outside walls of  Lie  

eye-hcles  were free from'impuritles or cavities of the sizA 

tha.c.; would be detected by X-ray examination. The Fahralloy 

shoos had 1mpuritle!2  and spongy metal in the eye ,-.hoe wali30 

Some shrinkaze cavities were also noted tzwards  the  main 

body of the shoes. 
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Table I it  the results obtained on the bend  test

Th$ Amsier Unlversal machine wa,9 used e  along wi'dh 8-Inoh °entree 

s.,.:nd a 2-ineb-raeui! benqing blook„ 

- 

Wegbt, Loew at 	Load at Angl 	Brinell 
ln 	f5„rE, t 	failure, 	at 	hard- 

pounds 	orf,,plz 	pounds 	fal= 	nes5 
pounds 	 ure 

Pahrelloy 	- 	1&,5 	559 000 	78,000 	40,5'; 	205 
Hull 	 ,.., 	',3,0„5 	. 54 9 i:200 	80,750 	47'" 
g (-1  

	

5Zb„000 	92,000 	60° 

	

99,500 	500  
n - 	- 	48,000 	96,000 	72° 

57 9 000 . 	81,000 	68')  - 
n - 	- 	62,000 	90,000 	3e 	223 

	

60,000 	86 000 	59° 
g 	 e 	. 

	

- 	20 	48„00 	649 000 	Am) ,,,,, 
n - 	20 	50,000 	82 000 

	

, e  . 	 60"' 

	

Hull (Ao Ca) - 	, 3(4000 	' 42,500 	4„5.,,i 	204 
Hull »  heat treated 

' at  0, D, 	- 	K) 	46„500 	79,000 	53e 	223 
Hull heat ,-;reated 
at 0,DL„*°- 	20,75 	42,500 	720 500 	4e) 	217 

Sho-s was cast at Hull, The heat treatment waz carricd 
out in  tee Laboratorïe$g 1900° F, fer 2 hauri-3, 
cooled in. nr to about 1600° F. taon water-cpncbeA, 

Shoe wai. c.;ast at Hull, The heat troatmat was aa 
fbllows Heated at  1.00°  F, for I hour then water- 

C.11 

ecropeoe9_Ezemination 

Samples ',-,akon from, A number or links were pole 

and otçhed in nital, ..P -Igue 2 illustrates the 41s Gast' 

tructum, Figur ,  5 and  are tkx,  etruotures or Fahralloy 

and Hull heat-treadsW.:n4 respectivoly„ Figure 5 illueerateo 

the ce:rbide obtainGd by an tusufficient soak at quenoWing t;emper-

ature (1 hour at  1900° F)„ Figure 6 3hows the structure- of the 

veld metal witb, the austenJ,t1G manganoe steel in the Pahrulloy 

link, The intermediate, strunture wa am-auetenitie„ Figure 7, 

taken at 500 diameter 0  illustrates oarbldes both at the graïn 
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Fin-tire 4 

. X100„ nital etch, X100, nital etch, 

r 
0 

(Microscopic Examination, cont , d) - 

boundaries and in the austenite grainz, 

LleaME 2 . 

X2509  nital etch, 

"AS CAST" STRUCTURE, 

STRUCTURE CF FAURALLOY LINK, 	 STRUCTURE OF FULL  LIWI 



416 

o 

o 

a 

o 

* 

j ?a 	'3  - 

(Microscopic Examj_nation,  cont , d)  - 

Elellre  5 . 	 FicurEL .6, 

X250, nita 

Note: Heated at  1F".)C4" F  for 1 hour 
and  than water-quenched, 

X100 nits.' etch, 

JUI4CTURE OF WELD °  

Ficure  7, 

X5O(4  nîtal  etch, 
CAR BIDES, 

Note carbides both in the austenitic grains and at the grain bounuaries 
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DISCUSSION. 

It must be remembd . that the Unks obtainud irc 

both Hull and UVIrar.byy wore elparimental merely propan.ftoe7 

poure-ed mainly to deveop casting teelnque e  etc„ The 

points brought oat In this r9p:)1,-b 	sere enly as guided, 

•o asGist further fQundry 

• A, - ; meetf,ng called by the Army Engineering Design 

. rwanch of the Departent of Munitions and Supply, hold 1.n 

Ottawa on Friday, May 21st s  it was decided that the carbon. 

•range accepted elould be 1„0 to 1 0 4 per cent, This would 

fail an 0„£*-carbon-content t. .  'It is expectd that in the 

near future figures Will be'obtained show .ing the offset of 

varioti arbon conten, both below and at*vo 1„0 per 'cert, 

If no serious effect is created by carbons being below 1„0 

per cent :, the lower carbon limit ,,,(.3c:U1ed should be w.ztar:des.1, 

At this meeting it was olso - dectdd to limt volâ:;,.ng 

to the upper ha1f-1.11.ch of th:D guide lugs, This Is proper, 

since  ai:: the weld the stren9;th 1s only 50 to 80 per cant of 

that of the unwelded austanitic manganese stoci, Should 

yielding be pornitted at a highly stressed polnt in the link, 

it c an  be seen.that failure might result, In wolding the 

unstressed portion of the  link steel »  the type of weldîng rod 

used would not appear to be Imcportànt e  and the  use of the 

3 tç 5 por cent nickel e  15-15 per cant manganasu 9n3. 0 0 80 to 

0,80 per cent carbon rod, whdch is generally recomneuded for 

welding austenitIc manganese steel e  would not appear to be 

necessary, 

In the.  troc  link :It le atreenly important 4,:h..at the 

oye ,hole walla be of solid metal, Defects in these scellons 

would be dangerous, Ccnsegtwntlye  foundry practice should be 

co designed as to avoid shrinks or dirty metal segregatl=s in 
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(Discussion, contqd)• 

•those vory important sections, It is felt that once this 

}lap boon .achieved; the bend test is signifiCant, ap 4 is ,
• 

a measUre p• the .strength and ductility of  th o centre of.the 

casting,-à section where the shrinks aro now - most :Likely te . . 

occur, , 

> -It is felt that . the load at'failure should be the 	 • • 

significant eeature in the .bend'testc, The Hull beat-treated. 

links Vary.from 64,000 to 99 9 500-pounds, A variation in the 

weight or the Hull links is also obser1oc4 ,the'rango is 19.5 

to. 21 pounds, Onceprodutien technique has been standardized' .  

the range should be narrowed down . somnwhat o  The Fahralley shoe 

Is•much lighter than any of the Hull shoes, Tho grouer  and•

webbed sections of the Fahrallôy shoos were of smaller 

dimensions than those 'free Hull, It would appear ». from the 

results shown in Tablo I »  that lower figures wore obtained - 

for tho links that : were purposely heat-treated*to produee free . 

 carbides, :,Chei difference »  however r;:là not Iarge.enough . to  be 

significant, The "as  et" shoe . without'heat treatmont o ilowever »  

does.give asignificantly. low figurS o  

A.reprosentative pample'should be taken frpm each 

producer and Checked.periodically for free carbide precipita-

tion. This would.  act as a check on heat treatment.. • Free 

carbides in the grgns ace not so:serious as those pecleta- 

ting at the grain boundaries, 

entirely, 

These latter should be eliminated 

. . - The Fahrs1loy choc  was evidently woldedwith a. 

ferritic rod, 	• 
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CONCLUSIOn: 

1 0  The Fahralloy shoes contain 0,96 per cent carbon e  

This is below the specified minimum but whether or not this 

deviation is of importance has not as yet been determined. 

2, The strength of a weld on high-manganese steel' 

is 50 to 60 per cent that of the unwelded metal; consequently, 

highly stressed sections of the shoe should not be welded, 

3, The aye-hole walls should be free from ehrinks 

or impurities, 

4, Not enough results have been obtained to set a 

minimum load figure on the bend test. 

5. The weight of the Hull shoes vary from 19 3 5 to 

21 pounds. The two Fahralloy shoes weighed 18,5 and 18,3 

pounds respectively. 

6, Free carbides at the grain boundaries emibrittle 

the steel, A check should be made microscopically to ensure 

satisfactory heat treatment from all the producers, This 

might be checked on teriodically. 
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