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^3n Jar:uary 22na„ 1944, mr, C. V. He.clcerr Stiperin-

tendent,, Hull Iron and 5t3el :'oundr.ios LimitedA _iul^ aQuebocfi

submitted five pins,; the i:ips of which had cracked on rivett::ing,

for exaniïnat i on o

It was Z'Cporûecl thC-.it, tiZC3se pins S'epreseT.;ted Alot

received from the ^oclic e'zc^tt; nlow Co., I3r•antf 7rd r ontarS.o9

on January 19th., This Qhipriotyt, rrivj.ng about 7.0 tc 15 per

,oent tip cracking durting, the z•^^ -.r^:tting operatiun, as cor.Ypared

with' 1. per esrAt for p.revious• sh3.pmen ts,•
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Hardness. 

Hardness readings  were taken of the tip  core e  with 

the following  result's: 

Pin  No o  

1 	- 	25-26 
2 	- 	21-23 
.z 	 25,5-26.5 , 	- 
4 	- 	35-37 
5 	- 	31-33 

A depth-hardness survey was  made  of Pins Ne9. 

1  and 2,  using  the Vickers machine  and  a  10-kg. load. Table  : 

lists the  results obtained, 

TABLE I. -  VICIERS EARDNeiS NUMBEfq_L122Au s.  load). 

• • • 

The transverse sections laced for  hardness wece grcY:c. 

slightly to eliminate the hardness penetrations. They wore  tL 

polished  and  etched in 2 per cent nital.  Figures 1 9  2p and 3 

are.taken  at  X500 magnification. These show  the typical struc-

tures obtained  for these pins, 

(Continued on  not  page) 



(Microscopic Examination, contfd) - 

Figure 1. 

X500, nital etch, 

PIN NO, 2, 

Note spheroidal structure. 

X500, nital etch. 

PIN NC,  •1. 

Note nodular carbides, 
islands of pearlite, 
and  ferrite, 

X500, nital etch, 

PIN NO,  50 

Note tempered martonsite 
and  ferrite. 
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Diecuseion: 

• 	 The hardneasee of the tips vary from 21 to 37 Rockwell 

'OP. The hardness survey across the face of the transverse 

sections indicates that ehe bardnees Increaaes !le the surface is 

approached e  This may be due to work-hardening, since thee° pint 

were removed from the links after they had been peened. Pin 

No. 2 has a spheroidal structure and is also soft (21-23 R, 

It is difficult to explain why t)is tip should have cracked on 

rivetting, It is $  of course, possible (1) that the grinding 

mark were extremely deep, or (2) that cracka occurre on quench-

ing, or (3) that the rivotting hammer WU5 poorly manipulated by  the 

operator, 

The tip-softening process is obviously out of control, 

as is indicated by the photomicrographs. The epheroidal struc-

ture (Figure 1) indicatee  alternat heating above and below the 

levier critical (1400 c'  F. approximately). F12;ure 2 shows a 

tendency toward epheroidination but it hes only started, Large 

Islands  of un'broken pearlite . are preaent. Figure 3 is the 

typical structure obtained by quenching from below the upper 

critioal temperature, It le eviaent that no attempt at spher-

oidization has  ben made for this tin. It is strongly recommen-

ded that more zontrol be exercised on the tip-softening proceasc 

•••••■••••••• 

CONCLUSIONS: 

1• The hardnesses of the tips vary Cram Rockwell 

fc ,  21 to 37. 

2.  Thera is an Iner e ase ln hardnees  over  the  face 

of a transverse section  as the  surface is approached. 

3c The photomicrographs indicate lack  of  control in 

the  tip-softening procees Greater care must be employed to 

ensure'spheroldization. 


