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Orlen_.pf Material anblt a_D%yeatleatiop 

On April lst,  142,, nine track pins were received. 

for Invetigation e  from the Cam:bell, Wyant and Cannon Foundry 

Company e  Muskegon, Michigan, fm accordance with the work program 

laid cut at the Toronto n .J.E..ng (March lth) of the Track Mn 

Committee e  inmpection Board of the UnIted Xingdom and Canada 

It was reported that threa pins received no case-hardening 

heat treatment but repreaent the Witralloy G alloy  steel as 
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(Origin of: Material and. re , jct 	inv.p.st .jj•gatie, 	 - 

receivs from the mlli n, 	Tïinlii were even. the regular 

uitridia treatment »  the (lyc•', 	eeven days., The final 

three pins were kept in 	n. furnace one-half the 

usual l'angth o.  ;ime nal3ely 13 a?.-J:d (me-half  

Gener 

The follc.eln 	 will be adh::3'rd to 

throughout this report to slépuify 	three different t - pes 

of pins test3d 

PinF,1 with no caso-hardeniat troRtput  

(b) pins even the  •eip:i..j.,ar heat treament (seven-c:).ae.  

cycle) - 

(t ) Pins slven one-Lalf the regular •breatment (thrE'Jo 

anc'i eno-half 	- 

()Lem:Le:al 

Dr[..11Inu 	50 .:*.:M of the pins sF1Dre taken. for • 

chemical anaIyi-sis.,: 

- 	• 
Pe)r 

•-■ 

a ) 

Carbon 	- 	/0„;5.3 
. ,:iaupartese 	- 	0,52 
Silicon 	- 	0 0 2B 
Phosphorus 	- 	0,019 
i3ulphur 	- 	:3,01,5 
J,' ii 	- 	r;,'rueo 
Ghr;Dmium 	- 	7.009 
Aluminiupi 	- 	1,25 
Copper 	- 	0,10 
Moiybdenun 	- 	0018 
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Hardness Tests ,,,,. 

Using tho Vickers method and a 10-ki 1ogram load, 

# 	 hardnesses were  taken on polished  samples at various 

- distances from the surface. 

Distance from 
the Surface 	V. P. N0 

Soft Pin - 

	

0.34  in 	- 	258 

	

_0.09 n 	- ' 266 
0,02  
Surface - 267 

Hard Pin - 
0.35 

o 
U 

0,05 " 
0.03 " 
0.02 " 
0.01 n 
Surface 

Semi -Ha.rd  Pin 

0 0 35 in. 	- 	282 
0 0 15 'Ç' 	- 	281 
0.09 " 	- 	288 
0 0 025 n 	- 	291 
0 001 n 	- 	606 
Surface 	- 	1044 

Bend Tests 

Bond tes .r,s w • re carried out on an hueler Universal 

testing machine. A 12-Inch radius and eight-inch centres were 

used  These tests were carried out at room tamperature. The 

soft pin gave a 52° bend,without cracking. The  bard and semi-

hard pins  cracked at loads of  $,500 pounds and 3,250 pounds 

respectively, without showing any appreciable bend (less than 

1°). 

Drop_iepact Tests 

The pins were tested to see the reaction to sudden 

shoGk, both. at room temperatures and at minus 50° F. The 

machlne that was employed is Lnustrated in a report from 

27 $ 
274 
276 
341 
576 
729 
967 
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(Drop Dàpact Tests, cont') 

these Laboratories, Investlation  No.  1197, dated April  2nd, 

1042,  '.ee  pins  vere  kept at  minus 500  F. in a  bath of acetone 

and dry ice  for 	hour before bell:1i; subjected to the test. 

A sevellt-y-five  pound uveiht was dropped on the  pin from 

differant  helé.-;hts (20 cm. increents). Table 1  lists  Une 

results obtained both at room terweratures and at ninus  50° 

Table 1. 

Drop Impact Tests on Large Track Pin from the 
Campbell, Vi7ant  and  Canncri  2oundry Company, 

P LE 	1D 1 NT1FI 0 :A  TION of drop,: 
• cm. 

(75-lb. 	 • Soft 	 Si -Hard 	 hard 
weiuht)  - 	E.r° 	 L  0  • 

• .  .-,.., 0 	r. 	-50°  ie• 	l':  "P 	•  -5(>0  ril 
_ 

,..,....i.-4.  er•-•,1 3, 	.71.  el,... .-•=1..,-- ,,,,,,...- =•__,Z,z-o  ,............. 	...le,,- 	" 	 • 	 1.o.,..—* ,12o.......,.o.....1.....--...••  .......o.:■o! 
o 

11 	 v 
-  âne,le of Bend  -, : 

: 
4° 	:  2.5° 

:  crack 

1 C° 

100 	390  

120 	45° 	410  

140 	:  No  3m 	Nc  in  
:  of fail- 	of  fail-: 

ure 	 e 

20 

40 14° 

60 	21° 

bO  

3t:;° 	
•  ° 

1.)0 

120 

200 
• • 

MAPIIIIIII•r•M•11....11111M  ale 	1•‘•••-•  Wet  sewoosionramegow000ese...e.o 	O--,r7rOtrefTTLICiii  •  reeatier  •111eee,OPOO.00T  AU"  "IX -ti.,OP,  e=.  T/ 	 .  Ort. 	Ale 	 LIOZVI:=g11=1E 

:• 	 - Hardness (Vickers)  - 

.. CORE 	 25 	 258 	2g.:2 	282 	27:1 	 273 
: 

CASE 	•  : 	267 	2 37 	1044 	10“ 	 007 	 907 
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Depth of Case 

Depth of case was measured, using the Brinell 

microscope. Sampl e s of the pins were polished and etched, 

after which the readings were taken° 

Hard piri 	- 0 0 052 inch 

Semi-hard pin - 	0,020 inch .  

Microg?,copic '2,xaminationg 

Polished sections of the pins were  examined under 

the microscope,- both ln the etched and ln the unotched. 

condition, The unetched specimens showed that the steels 

were quite clean, Photomicrographs were taken at X1000 

magnification for the case and X500 for the core, 

(Sae photomicrographs e  Figures 1 to 5,, at end 
of this reporta) 

• Discussion of Results 

The chemical analysis shows that satisfactory 

nitric:1:1w; metal was used In all cases, 

Depth-hardnoes relationships show that the hard 

pins  i:?}  ch  1.u).ve undergone the complete heat-treating cycle 

of seven  days have a  iora &radual transition from the case 

to the Gera, Also »  es would be expected, a deopor core has 

been „Conned °  The soml-hard pins e  having been treated for only 

three and a half day„ have a shallower case with a greator 

surface hardness °  

Band tests show that the nitralloy bar stock (soft) 

ha  s good ductility, The aîtrided case (both typos) c,racks at 

a very low Ic;ad, as tho elastic limit has been reached° In 

service It can be assumed that once a crack takes place in 

the c,,itse the pin will fail e  since the core will have to with-

stand the whole load °  

The drop impact test results  show  that the cased 
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(Discussion of Results e  co:Ited) - 

pins will not withstand sudden shoc•. One blow was sufficient 

to cause cracking to appear on the case, both at rom tempera

ture and at low temperaturo. Tho soft uncased pins showed 

very iIpod resistance to shock. 

From the laboratory tests it appears that  the 

nitrided pins would not be sufficiently touGh to be used with 

steel track links. It should, Lowever e  be pointed out that 

field trials should be undertaken—to  ci  ~temino whether 

II! 	(a)  Tt  is necessary to have a touGher pin. 
(b) If such a high hardness Is required to resist 

abrasion, 

Nitrided pins used with rubber track are cushioned 

against shOck because of  te  rubber track. If used with steel 

track the :impact would •e .Celt directly by the pin and conse-

-quently it is very probable that a pin that  bas  been used 

successfully withi rubber trackwould not be satisfactory when 

used with steel track. 

It would seem from the laboratory test results that 

a tougher pin with a softer case would allow a much i,;reater . 

 margin of safety than the altrided Inc 

Te chotoïaicroraphs show that tbe case of the hard 

pin shows a ir:,reater concentration of nitrides than that of the 

sera:I-hard pin ,The cores ,:111 have an acicular pattern. 

They all contain ferrite. The individual grain sizes »  however e 

 differ siihtly. Fi,ure 5, that of the bar stock, indicates 

that it was drawn at a very low temperature if drawn at all. 
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CONCLUSTOW,,,,  

A satisfactlry nitrldiug stnel han been employed, 

The pins which have beon heat treated for .the 

complete seven-day cycle have a more graduai  transition In 

hardness from the surface to the coro than those treated .  for 

oàly tl.ree and a half days, 

• 3. The bar stock gave an exelient bend, whereas 

the caned pins (both type) cracked wdthout  an: apPreciable 

bend angle, 

II› 	
40 The bar sto2k withstood the sudden shook of the 

• 

' t 

drop test being without cracking. The cased pins crack  et  

the first drop of the weiiL;ht (fmn 20 cm, height), 

Field tria•s are necessary In order to determine 

the tou3hness requLeed by the plus and alo whether high sur-

face hardness pi.coducçcd by nitrlding ft,e3 important for abrasion 

resisanceo 

6, Ti,aboray)ry, 	point to higher toughness and 

lower surface hardness for gocd results. 

7 0 A pm n. previously used with rubber track meets 

a new set of conditions wten employed on steel track, A pin 

used with rubber track do .as not requlre the resistance to 

Impact necessary for one used with steel track, 
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Figure 1. Fire 2.  

X500, nital etch. 
CORE OF HARD PIN. 

Fimure 3. 

X1000, nital etch. 
CASE OF HARD PIN. 

Figure  3. 

X500,  nital etch. 
STRUCTURE OF SOFT BAR 

STOCK. 

(Page a) 

X500, nital etch. 
CORE OF SEMI-HARD  PIN. 

X1000, nital  etch. 
CASE  OF SEMI-HARD PIN. 

Fi£ure 5. 

SLG:GHB. 


