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#2 - Stress Relief

A frequent question asked by many of our customers 15 how
often should Metahice be reapphzd? Our 16 years of
servicinz NEW and USED toolng, along with thousends of
field tests, shows this interval to be between 20-30,000
shots. The scieatific argumert to support this, however, 1s
still a messing link. No published data exists, at present, to
confirm how readud tensile streszes budd wnde: actual de
casting production ccnditions,  There 15, howewer, plenty
of data that confirms tensile stresses cause crackmg and
compressive stresses preveat it Thanks to NADCA, s
members, and DOE matching funds, test projecss for 1998
anc 1959 stadies are in prograss to atemgpt to learn what
typ=s of stresses huild up i producion toolirg, how stress=s
corcentrate, and to what magrutude they crow until Fatioue
failare occurs. We also hope to be able to todel these
stresses and sorretine 1n the future be able to predict how,
whzn, where, and why these sresses occur. This 15 a large
task and could take many vears untl we have all the
answers.

#1 - Nao Tretmem

The four photos above are  the actual productien dies that
are heirg used for first phase nf this test Thes= partirlar
toos (wnper arms dies) aave a history of thermal stress
tatgue -racking and sreakout m specific areas on each end
anc some of the radu. There iz aso cmsting baselue data
on similar sets of tooling that confrm the benefits of
combined repeated applications of aeat stress tempering in
corjuncion with Metalife tor extending tool hie

TestProcedure - X-ray diffrachonmeasurements (PROTO
MFG.) of the surface are being taken zt each of the critical
areas on these mecerte after infial carcpling  and
aprroximatey every 20,000 skots -hereafter. The levels of
stress at these historcal sites are takea before producticn,
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H#4 - Stress Relief
with Metalife
receivesno processing ofany type through the entire test.
#2 is only heat stress tempered. #3 gets Metallte, and
ft4 gets hoth heat stress temperingand Metalife, The
temnper 1= perforred =t 1000 d=grees F watk the mserts
remamning in the oven after tempenng to properly cool
dow:a  This allows mazimumn normalization of ‘he
exishing buit-up stresses. Baszed on the previous history
of this toal and existing knowledge of stress cracking, we
should expectto s2e the meerts fail 11 the same numernical
ordes as shown arove. First the “Mo Treatment” insett
followed by #2 and so on Since thkese are actual
production tools it 15 not always possible to pull ‘he
toolng at exactly the deswed 20,000 shot increment. To
date the test Las completed 5 cy:les - Sampling,.. 25,000,..

S0LNNN, 70000, and 90,000 shats

Soms= mtereching and 15 vet urenpluned phenomenc 1o
being ohserved. The untreated msert and stress tempered
insett (#1 & #2) are exhibiting hich values of compressive
stress both before and after stress tempenng. The values
average about -1J0KSL.  Thiz 1z defintely contrary to
what we were ezpecting “ut could be attributed to che
direction in wach we ere telang the X-ray measurements.
These same inserts, hows=ver, are beginning to show
characteristic heat checlang, The genera configuration of
the tool could also be affecting our readmngs. Ideally we
would like to measure a surface that 15 relatively Jat
alfording muore aecesable measurement pomls,  IC you
hawe a tanl wath 3 knnwn histary of heat checkeng and
could afford out of production tmes to take these
measurements, we would like to hear from you. By this
newsletter and other mquires, HACDA 1s petitioning die
casters that would be mterested m participating i thus
project. We will keep you posted on further develops
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