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( r .. of R t and Ject of Inve t1ga.t1on, cont 'd) -

" ir p e~ent, condition, wer soft end t .. 1erefore unservice-

a' 1 e. H 1,eq ·ested th&.t we de termine hether the chemical 

analyslQ or the i ~t treatm~nt was at fau.lt. 

1'1' e, 1 ·s phctograph, natural size, of the 

sprin;;,)O 

Vic t.e a.rct.ne .. s -Ce.:'ts :r,ere co1.1ducted on all the 

prin s. uain0 ;. 5-!ülogreiu load 0 The results are given 

in ·ra. le I 

T ble I 
H rdÎÎess'iië a ts . 

No. eated Small nd Middle L'lrge end ----
3 

,..., 
0 300 446 ..;., 

l t.:0.J 227 216 
1 191 203 247 
l ~74 232 249 

---- ---
:t s J cr ed, in Spec1fication DTD 187A, pera-

- gr'3.rh 8 ')), ~:1.a., ., 1e ., 0 prings shall have a h&rdness of not 

.ess n 11 1 3 ~ V1ckers) nor more than 460 Brinell 

I ..1_9•1_ \ 1 ) v ers • 

~hemical Analysis: 

The cl~emica: a.a., lysis obtained and the spe cified 

aralysis according to Sp,cification No, DTD 18ryA are aa 

follows; 

cenv 

Spring, 
Part No .s 52'77~ • 

0~78 
Oo54 
0 0 23 
00009 
0.,03~ 

Specification 
~Oo DTD 187An 

Oo70 
1.0 
0.3 
0005 
0.05 

minimum 
maximum 
maximum 
ma xim"lun 
maximum. 

-- -----------------------
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tlon: 

r of Lr. e 3prl ~ti having h gh hardness values 

n t l end t:- nd low a dn a va.lues in th small end 

,.. r-;1 cros co 1c e mnr'. tiono Fi res 2, 3, 

b C' .... cro ,r P. s a.t 500 dia.met ra taken from 

s st rt l tn ._jof 0 a. and iorking tov.·ards the V 

la. "C e1 t 1 tnJ r i E,nt used wa.s 4 per cent picric 

aci in J C 1. 

Discu 

C Emice.l &nalys · sbmrs tb.a.t proper ms.terial as 

used 

ThE- var:tE.t1ons iri h.ar neiss \rould in icate irreg

, arities ir. the ~eat-t~ t~ng oractic • ~his is confirmed 

by the microf copie e.i-:a .... r- • .., on. 

Fl&"'U.re ~, ~ '\- ic.. , , s te.l·en from the sof't end,p would 

ndicate T" \ st el '1,1' & p o' ab ... y in the sphero-1.dized con-, 

d.it1.o f ... i 0 . 
t >n f Figur 5 rt €al tbat, while the 

+al 1 . '1t 1 ol• · orbi tic, there still remain 

~o n s o ... ' ... r id .t d c rblde.s o This CO ld xnean that . ., . 
the steel in thts 'rod 'S."' 1ot l eld at the quenclûng temper-

ature for 

carbides, 

long no.i.6:t: r~r od f tlrue to dissolve s.11 the 

' 

Th pr ence of 1 ttle sorbite in the soft end 

Figure ..,) L dlcat s t;\ a· '.) s ·e 1 in tr..is end probabl~ 

s h a tt d t o a ·1 ,p rat , 

s e 

JlSt over the AC1 temperature 

,rd nd (Figures 3 and 4) te 

""'rc.sent :lndicates th.e.t th 

raJ.i...al l .. ,pproaohing the 

~ d ..) L1terpreted as meanin~ 



J. s s> ùn ... J.) ""' 

t . t r• t 1 e of th9 steel in the har en , had 

e ~cee 

Co 

·J- ,1- , ~ nalysis ls in full compliance 

th i _8,, A. 

t, t t.: i.1..:e t prs.ct:ce is fa.ulty, 

R commendat ons · 

Pr-oper "'e ;aut 

springs be unifo 

tempera ture ( 860° Co). 

uch con di ti ons t th 

minim.z 

PV. :GrIB. 

~ sh uld oe taken · that these 

~o the pro0er quenching 

g t.hould be done u..."1.der 

·r .. , r of decsrburize.tion is 

') 
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Fi ure 3. 

4 6u0, picral etcn. 
ROu APE OF INTERMEDIATE 

u, pic a.1 etcn. 
11 

') iICROGRAPH OF HARD E 

ZONE. 
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