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Abs trt1 c t

An ex^ninQ ;ion of Universal Carrier

pins containlng longitudinal seams is desoribeda

The depthfl o;^ aQar^q were r.2ae sured and it was

found that the seams hava little, if any, effect

on the _,roport_t3a dotc3rr,^,i.ried by the routine labor-

atory t,ests o Tlenticn In made of a pin with a

].ong3tud1 nr.? seen which went 4, 9].3 miles In a

field t: : t:.ï.thout faï].ing. Impact tests at

m500 Fo were al3o carrie^ out on t,.ie pins.



OTTAWA 	January 20th 1  1944. 

REPORT 

of the 

ORE DRES:2,1PG AND  METALLURGICAL LABORATORIES. 

Investigation NO0 15760 

Examination of Universal Carrier Pins 
Made from Seamy Stock. 

Wen  of  raterial and Ob ect of  Investigation: 

On October 22nd, 1943, Dr. 00 W. Drury, Director 

of Metallurgy, Arny Engineering Design Branch, Department 

of  Munitions and ;Supply, Toronto, Ontario, submitted Requi-

sition No. 728, AZ75 Lot No. C13, Report No , 21 9  Test 16, 

covering twelve Universal Carrier pins produced by the 

Campbell, 1-sunt and Cannon Foundry Company, Muskegon, 

Michigan. it was reported that  the pins had variable core 

hardnesses  and that some bad longitudinal seams. 

It was requested that the physical properties of 

the pins that had preViously been received be checked against 

the  requirements of Specification 0.A0 214., A  differentiation, 

if  possible, betweln seamy and unseamy  stock was also  requested. 



- Page 2 - 

Macro-Examination:  

Examination of the pins Showed cracks in  the heads 

which continued along the length of the pins in 'the  form  of 

longitudinal seams. Sectioning the pins transversely showed 

that the seams penetrated înto the  case of the pins, and in 

sotie  irstances  penetrated through  the case inte the core. 

Figure 1 shows these seams on the  surface of three pins  as 

revealed by the maeaflux operation. 

Figure  1. 

• 	 ""ce"enitues -.. 

MaGNAPLUX...:D PINS,  SleNING  SEAMS. 
Moe 

The depth of the seams  on four pins  was measured 

microscopically. The following results were obtained: 

Depth of  seam, 
in  inches 

5 	- 	0,045 
6 	- 	04,024 
1 	- 	0.021 
2 	. 	0.002  

Pin 
Mle 



p '7 

me.01.11.•••■■••• 

609 1 
63.2 

20 	15.5 
24 	15 

57,100 
74,500 

105 $ 00 

.ÎDÊILPA1-LILAIUZM: 

Drillings wore taken from the-core cir  ona pin  and 

analysed Ohmuically with  the  following results: 

Ac Found Specification 
SA  E 3115 	• 

_(m9.51t4fje. 
cent)- 

Carbon 
l'anisanese 
Chroniun 
!,tickel 

- 0.12 
- 0.49 
. 0.25 
- 1.10 

0010-0.20 
0030-0.60 
0.30 max. 
1.00-1.50 

PHYSICAL  PRGilt 

Tensile Teats - 

The following table  sh7v3 the  results of tenslle 

tests on 0,25-inch-diametor test specimens from the cores 

of two  pin .  

Pin 	Ultimate 
No. 	strength, 

p.  s.1, 

Cl per  cent 
proof stress,. 

p..1. 

Elongation, 
per  cent in 
gauge length 

of  
174nëh:2  liMes 

Reduction 
of area, 
per 
cent 

b000lu..Mo 	 mommoom..  • boM.111oUM .1. mIMIMIO.MOMM m  o  o  elm 

MUROMMIIMUM., 	  

Bond _Posts - 

Bend  tests were carried out on three ping,using 

the  standard  Inspection machine, the pins being supported on 

eight-inch centres  and  centrally loaded through  a bendini; 

block with a 12-inch-radius cylindrical face. The following 

table  lists the results obtained  as  well  as the surface and 

core  hardnes.iLs and the eels° depths: 

Surface 
No. 	hardness, 

Rocklell 
'AI 

S3à8d 
83 0 3-14 

aa  

Core 
hard- 
DOSED 

V.P.N. 
235 
212 
202 

Case 
depth, 
Inches 
0,0195 
0.016 
0,0195 

Deflection 
at first 
case crack, 

inches 
0,29 
0,28 
0,30 

1 

4.1e/IIIIII.M11..111.111••••••• 

(Continuer.; on next page) 



0.195 
.0.016 
0,0215 

Passed. 
Passed , 

 Passed. 

PLIe 4 

!Physical Properties, cont id) - 

pI pact 

Drop impact teets were carried out at  roi  tempera-

ture and -50° F. by  subzet acting  the  pin, Which is freely suppor-

ted on 6-inch  centres, to a  45-foot-pound blew, For the low-

temperature tests  the pins  were kept immersed in the freezing  . 

mixture at -50° 7.  for  tbirty minutes before testing, to ensure 

that they reached that temperature throughout. The following 

table lists the  results of the impact tests as well as the 

surface and core  hardnoomes  end  case  depths: 

Tents at -.toom TemJerature: 

..11rface 	Core 
hardness, 	hard- 	Case 

Pin 	ftockwoll 	nose, 	depth, 
No. 	 ti4. 1 	V.P.N. 	inches 	Remarks  

4 	 W-64 	255 
5 	- 	83-84  . 	210 
6 	- 	rz,a5 	215 

IIIIMIM■11.1■■•••••■■•••.■■•■ 

Tests st  -U  0j' : 

Surface 	Core 
hardness, 	hard- 	Caee 

Pin 	Rockwell 	nets, 	depth, 
NO. 	 tAt 
	— 	V.P.N0 	inches 	_Remarks 

	

7 	. 	Fe 	226 	0.020 	Passed, 

	

6 	- 	6:5-87 	232 	 .  0.024 	Passed. 

	

9 	- 	E,4-05 	235 	0.024 	Passed, 

	

10 	. 	84-b6.5 	206 	0.024 	Failed, 
	 •••••••■••■■■■••■■■■•■•••■• 

Micro-ExaminaUont  

Transverse sections  were cut from,two pine and 

prepared for metallographic examination. On viewing the 

=etched specimens with  the  microscope  the steel was seen 

to be clean. The samples were then etched in 2 per cent nital 

and re-examined. Figure  2 shows a typical core and Figure 3 

O  
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(Micr;;-.1,xa1ïreltion„ =It'd) 

u typical case structure. Both  photomicrographs are  at 500 

nagnificationu. 
EUm£2_2. 

X500, nital etch. 

TYPICAL  COI A  STRUCTURE. 

*dhlte  material - massive ferrite. 
(Ircy aterial 	lou-oarbon martensite. 

11•14110 

ElEur1_3. 

X500, rital  etüh. 
Il  ;• 	CASE STRUU1152A:. 

Tepc-red martmuni 4:ie. 
et.• 
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Discuseicep 

The chumical analys1s.  of the pin steel conforms to 

the mcdified sPecification for  S:elj:  3115. 

The physical eropertieà of the  core material, es 

determined by  tenile  tests, appear to be norelal for this type 

of nteel ojU heat treatment,  the  latter being merely an oil 

quench fter carbo-wetriding at approxie.ately 1575° F. 

Specification G.A.  214 requires that the case depth 

be within the  limits  of 0.012 to 0,020 Inch, Four of the ten 
re: 

pins examined  ine case depths above the  upper limit while that 

of the  remainder was  on the  high side  of the range. Too Great 

a case depth would be expected to lower  the impact resiatance 

of  th o pinr. TILle may hve been the  cause for one of the pins 

failing the loteeperature lonpacts. 

ntisfa .ctory sarface luu.dnens  has been obtained, that 

of all pine •eln• ebove the 80 ockwoll 'A' minimum required by 

Specification  214. 

Only ono of tun eins examined had a core hardnems 
e - 

above the eininum of 250 V.P.N. called for by Specification 

0.A. 214 0 	If  th:.3 assuleotion  that eine fail due to fatigue 

cracks staoting ln the zone between the case and the core is 

correct, low coeo ),ardness would allow these cracks te form 

more readily  anti :emu° you'd decrease  the serviCo life of the 

pin. Trouble has been experienced before in obtaining the 

required ninimur coee lardness with steel of thle analysis 

by  cil quenchinr,.  It was shorn, by  tests carried out at these 

Laboratories line. reported in 	Lab. :Report No. 6563, Sept. 

16th, 1945, that vatiefectory core hardness could be obtained 

by quenching in  an emuleion of water-soluble oll and water. 

All three of the pine tested passed the bend test 

requirements satirfactorily. 

In the reorn-temperature drop impact tests, three pins 
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(Discussion, conted) - 

tested withstood the specified blew of 45 foot-pounds but at 

-50° F. one out of four pins failed under  a  blow of similar 

intensity. This would indicate that some of the pins have 

marginal impact  resistance at  this temperature. It is pointed 

out also that this  may be  due to  the case  thickness exceeding 

the maximum specified. 

The microstructure of  the  core is  normal for the heat 

treatment given the pins. The martensite in the case was tem-

pered by heating during the cutting  of the microspecimen. 

3ince a... l  the pins received had longitudinal seams 

along their length, no differentiation could be made between 

seamy and unseamy stock. The depth of seams varies over a 

wide range, from 0.002 to 0.045 inch.  No  information is avail-

able correlating depth of seam and  pin  performance. However, 

it is felt that the  seams would have little effect on the pro-

ptrtics determined by the tests described in this report. The 

only way in which  the  effect of the seams could be definitely 

determined is by  carrying  out fatigue tests on pins of seamy 

and of unseamy stock. Since at the present time these Labora-

tories have no equi?ment for fatigue-testing track pins, this 

could not be done. However, it is thought that, provided the 

eeams did not penetrate  too  deeply, they would have little 

effect on the service life of  the pin. Indeed, one pin with 

a seam has been received  in these  Laboratories, unbroken, after 

4,9U miles of field test. Of course, more data would have  to 

be obtained before a definite  conclusion  can be  reached. 
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CCNOLUSICNG:  

1. Chemical  analysis  shows the pin steel to conform 

to the specificaO.on  for  SAE 3115  steel. 

2. Physical  properties  of the core material as deter-

mlned by tensile tests are normal for  the steel and haat treat-

ment. 

3. The case del.ths of four out  of  ton pins exceeded 

the specification limit.  This  would tend to lower the impact 

resistance of the pine. 

4 0 41tinfactory surface hardness was obtained. 

5. Nine out of ten pins had core hardnessee below the 

250 V.P.N. minimum required. 

G. All Idns tented passed the bend and impact test 

requirements at  room temperature. 

7. One  of  four pins failed the drop Impact test at 

-50° F. This would indicate inarginal impact resistance at this 

temperature. 

b. The dpth of the longitudinal seams on the pin 

surface'varied from 0.002 to 0.045 inch. 

9. The seams had little effect on the propertiee 

determined by the tects carried out. The effect of the seams 

can only be determined either by field teste or by carrying out 

fatigue  tests on pins of seamy stock and comparing the results 

with  the rasults of similar tests carried out on  pins containing 

no seams. 
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