
ABSTRAC'l' 

A spring steel With a small amount of< nio­
bium and vanadium added simultaneously int1:> 
AISI 9260 or SUP7 of the Japanese Industr~l 
Standards is found to have a 9oo4~sa9-resistance 
or resistance to a small deformaticn durinq ser­
vice for automotive suspension springs. The two 
alloying elements bring about a <retarded soften­
ing when quenched and tempered, which is the 
result of the precipitation of c«rbides of the 
two elements. Besides good sag-resistance ,_,hich 
is evaluated by two methods,< the s<teel has com­
parable characteristics to SUP7 in many respects 
such as hard§tlabi~ity, fatigue properties and so 
on. Losing the weight of the ausJi)ension springs 
by about lSt, the new spring steel has been used 
for some Japanese new models since last yearand 
the application iS increasing. 

WHILE current trend toward lighter automotive sus­
pension springs requires higher working stresses 
on them, the sag is the J;>~Jmary ob&tacle for sus­
pension designers. P,;:eeildented rea:earches (1 1 2,!)* 
revealed that siU~nhn:(lnadvant.aqeous< effect 
of reducing sag on spring.-steels. ifhat ;is why a 
higher silicon steel<~has AISI 9260 or JIS-SUP7 
(0.6\C-2.0\Si-0.85<\Mfl) has beCOJ!le widely< used as 
a sag-resistant spr<ing steel in place of JIS-SUP6 
(0.6\C-1.65\Si-0.85,Mn) in<. J~pan. ~!inc.' iftp,Ch im­
proved sag-resistance was needed ·e.pec\ally :tor 
the suspension sprl;nq~ :cfor lllOde~n Ugbt.weight FF 

* Numbers in ~reti~s-i,Jesignata Reter'inc:es at 
end of paper. - < ~· - . .,,- . << 

_,t 

\ 
cars; we inv~lltiiati)d every strenqt.hen:in9 e,f-ect 
of steele: <and have come up with t:he < pr9'iPi ta.Uen 
stre:iq.~en.td~;·:~PJ!~Pt $t;eel. ··" 

PREPARATION 

Froin preliminary -.x~riments, ·we selec~ed ,pi.o­
bi um and vanadium as precipitatiQn strength,ning 
elements and added <them separately and simul tane­
ously into SUP7. The chemical compositions<of the 
steels will invest;igated are '<shown in Table l~ They 
were iriduction melted< in the atmosphere arid[ poured 
into 300 kg (660 lb! in9ots followed by billeting 
to 95 mm (3.7 in) squad bare. The final p~oducts 
were ;i.2.2 mm (0.48 in) diameter bars, which'! were 
then centerless ground to 12.0 lllJll ('0.47 in)h,o be 
used mostly <tor experiments on coil spdnqs; and 
30 11\'1\ ( 1.18 in) diameter bars' which were uaed for < 

harde!lability test~ fra:ctu:tl! toughness test,alld 8o 
on. 

REsULTS 

AS-ROLLED CONDITION - Microscopic str~tures 
of as rolled 12.2 mm· (0.48 in) diameter <-bar$ ot~ 
SUP7 and SUP7-Nb-,y-

0 

Jre ,shown in Fi~. l. TNa 9rain 
size of SUP7-Nb-'lf is about one quarter as·that Qt 
SUP7 in aa-rol~~corulition. On the non-etj::•4. 
polished surfaces of as-rolled SUP7-Nb, suPT7-V 't.nd 
SUP7-,Nb-V, J•e..-, steels with niobiwtl. or vanl:sdi~; 
there were'.:took-stiaped consti tuenU of a~ 1 ·to 
5 1Jm in aia.meter. X-ray diffract;on analys:l!,s per'" 
formed on toe remnant extracted<trom the st~els by 
chemiFal -so11.1tj,.on < oonai<< •. ting 9f pbo~pl}oric <<jacid _ 
and water. identitied that they were Nat in pa19e Of· 
suP1-Nb <', V4Ca in case of $UP_7-V and -})Qth b. cue 
of SOP'7-Nb-v. 

Table i - Chemical Compositions of the Steels Investigated 
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