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Genere.l: 

Pin Noe 2 ln this report rep:resents tha'C submitted 

as Requisiticn No . 16 (M- ni ions ar:d Suppl;/, August 19th, 1942} 0 

Pin No o 3 reprE:l ents Requisition '!\,; Jo 17 0 

Pln Noo 4 u n 

Macro Exe.Jnina.tio~~ 

Pin No o 2 CS e Fi =>U!'e 1) ha.d a ser1 s of cracks 

across the su.rface; t h~ pin had bent at u.r.. angle of a.bout. 

8-10° near the ead . 

Pin loo 3 -ta .. vrorr. unevenly and bent ~ a.s shown in 

Figure 1 . 

Pin Ho .. tJ, hnd a series cf cracks ac:c-oss the ,<surface 

and vnJ.S elso bent . 'l'h':, c .. acks i.n ?:i.ns Nos o 2 and 4 had p ro = 

paga ted part wa.y tht•oush the cr.œe. 
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Drilling,3 wex e t,~.::i:,n f. · .n t,1,:, 

,P ~ ~ 

Carbon 
Silicon 
Ma.n.ganese 
su:pht r 
Phospho1~u.:i 
NickeJ 
Chromlm1:. 

0.11 
Oo""6 
0036 
0. C::S~• 
0"020 

0 
1:9 

None 

cor~ w.J.d snalysed~ 

.2. !.. !! i;) 

Pin Fin 

0.13 
') 024 
Oo55 
00029 
0.0::.0 
, 054 
'Jlr~ce 

0.085 
Oc. 25 
O.36 
00020 
Oo02G 
1 .. 86 
Tre.ce 

Tensile upe~imer::.s w3:-e miich:l.ned f '••:,m t'1e cores cf 

the pins. S-çie clmens J.~ ~~ =- ... cl~ s ·ge length and O .505=1ncL 

diameter were u e • 

Pin 
l!.2,!'.~ 
78,100 Ul t5.ma ta 3 treng ;.1 1 p o :-J "J . ., 

O.l~ proof s~re~~, PnSolo - 53 9 iV)O 
32 Elonga.t oni por , .. 01t 

Red~ction ::>f nre 1, u"',r cent = '73 

66p200 
.4611800 

3 
65 

Pir:. 
_N2,~ 4 

79,000 
54,000 

~l 
73 

---- -= VZV7T~-~---·---------- ---.. •-•Cc• --

J... transverse m.ic:rose · t: on was eut .fr.om es.ch of t~ e 

pins an.d har ::Je s ~ead..i g::1 v~er- :..a. :ren f ... crc, :-:: th face i using 

the Vickers nard.-:1..,ss me ehlne . id a 1 O=kilog:r.·:::liJ 'W'eight o Tebl~ I 

lists the res'J.l ts obta .. ned. 

3 

511 

333 . 
• 
• • 

122 i13 • 155 : 158 . . 
22B : 

:85 . . 

1 G 
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Ni tal=etchcd mtc1"ospe1.1imena were exe.mined for crtse 

depthD using the Brinell :microscope " The case=depth reng€;S 

are shown below: 

_LJ.n No o 

2 
3 
4 

Micros copi<~ Exa"IllnatiEE_: 

00026 ~ 00030 
C 0 oo~ = 0 ,,OlJ. 
Oa02ô = 0~033 

Tra~sv~rse microsecticne of the pins were cuti 

polished and examlneo under the mic1"'oscope O T'ne unetched 

specimens were quice clean., Figu.,"'.'e 2» t.aken a.t X500 nw.gni·-· 

fication» ls the c-::,rE structure of Pin No , 3 o F'lgurE'1 3.o 

taken at X500 ma.gnif'ic~.tio D nd:'Lcat.eo the c.:>re atruct;ure of 

Pin No o 4 o The core structure o.f Pin No o 2 was siln.ils.r to 

tha t f Piu No o 4 o f.11 ::,f the caaû were of the s ame nod lar 

pattex-no This pat~e:en 13 shown by Figur<H 4 9 te.ken at XlO'JOs 

of Pin No , 4 (\ 

F'igure 2" --~ -

CORE OF PIN NOo 3. 

X500.o nital etcho 

CORE OF PIN NOo 4o 
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(Micr•oscopic Ex.a.mine.t.io~.1.11 cont. 1d) -

Discussion: ~- .... 

XlOOOp nital ecch. 
CAS'<' O_P PL.i NOo 4 • 

Tne milaf ges of broken pins or oth.-Jr used pt .. 

conclusions re".a. ti .:S pin pi'Ope1·t:i.e wi th pin. perl'ol"l,1auce o 

strengths are oo~~esponulngly lowo 

core struc'i..1Jre is r.ainl~ ferr:tteo A great è.eal of the case 

show.n ir.. Figure 1 • 

Pir:s Nos o 2 a:'.1 4 are a.,_ y • imlla.:r o In bot'h ... .tns tanc~s 

the case ha.L crack(;.d ix: a n-n .. 'IU.nor• of pi.2.ces O 'lhe core p:r.>oper-t:tes 

ney have worn av::nct\'hf.li:i ·not'e ·i;h~n Fin ;loc, 4o It he.s been shown 

in th1s laborutor.y·, tt.lB.t C0Pu. ,:;rosent procn:lction pins of 

Data sh1,ets .. as,J .. ed a.'.;; Wirn.lsor P Ontf ·tes ,July 20tü, 1942 
ut the Tra,~k .~ii-1 G'M'··.1 ttms Aîe•~t~ -ng 
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{Discussion., cont'd) -

700 V.P.N. surface hardnsss number will crack their case at 

an angle of bend o" 3°10' (using 12-degree radius and 8-inch 

centres). It is consequently expected that a number of cracks 

will be de 1elop0d in a pin bent to an an~le exceeding the 

above. 

It is of in.tereat to note that, with the use of a 

little higher caroJn and l~ss nickel, aimilar physical core 

properties were obtained in Pin No. 2 as in Pin No. 4. 

CONCLUSIC,ns: 

Pin No. 3 -

l. ):,~ os t of -:;ne case has worn away and the ùore is 

not suf fic1.entl·y s t1--oni; to wi thsta..nd the load;, consequently., 

the pln is dls to:rting and bendtng t>adl)r. 

2. The ?hyslcal pr0perties of tne core are lowo 

3. Low cor-e hsrdnesc. 

Pins nos. 2 and 4 C• 

l. The bend has e:xcaeded the maximum angle possible 

without getting cracks on the case. 

SLG:GHB. 

2. Large a.mou.nta of ferrite are present in the coreo 

3. Low core hardness. 
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