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Investligation No. BLGS,

Metallurgical Dxaminatlon of a Broken Vane Gasting.

(Copy NQWMQMJ)













Yy %
- Pagze & -

{Dlgcunsgion, conubld) -

gtesl should naver ba uvsged in this conditlon where any ilmpact
is likely o be encountered in service, n subatituting

for manganese shteel it is adviaable to proceed wlth caubion,
Mangensge steel ig 180-220 Brinell. I mangansse steel is
being employed whewre no impact is involved, 1t does nov
work-harden and uonaequ@ntly'@iv@s the same wear as any steel
of similar hardness (180-220}. It wmight be advisaeble to
first try & low-carbon nickel-chrome~molybdenum ateel for

the vane, heat treated to 3B0-400 Brinell., This steel,
having 0.30-0,40 per cent carbon and 0,90-1.30 per cent
ehromi wn (with'th@ nickel and meolybdenum rcemaining in the
same quanbities as for the highmﬁarboh typo), haa Intermediaie
impact properties and is a tougher steel Tthan the high-carbon
Lype. If‘aatisfmctoéy gervice la obtained with this steal
and further increassed wear Ls desired, then the high-carbon
steel should be tried,

I producing @ithér type, low carbon or high carbon,
of nickel~chroms-molybdenum steels, & mamber of precaubilons
must be taken In the foundvy. Castdng and coolling stresses
are high in alr hardening stesls. Sevare strain, or mlcro-
eracks (not large enough to be easily cbserved), migﬁt
readily exist in the casting. When placed la ssrvice these
propagate and the casting fails.

After the castings bave been poured, they should
not be allowed to.cool down TLo room t@mparatuve'in the mould
{especially L& they are 1ight cagbings). They should be
shaken out while still hot, placed immediately In a -
furnace, and normallized, Thé 8ir cool should be as slow aa
possible, I knock-off risers are used, the castings (alter
they have cooled to room hemperature) can have the rigers
removed, The grinding should then be carefully carried

out since grinding checks might occur, After griading, the
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(Digcuaslon, conbid) -

cagtings should be renormslizred at the proper Lemperature

(over 1600° F,) in order to dissolve the slugglsh carbldes.

The final draw should be at 550°-400°¢ F, |
£ knoock-off plgers are nobt used, care should be
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cenn to Flame-cut the risers while the casting ls stlll

hot. This cen be done immediately after shaking the cast-

ing out of the mould, After flame cubling, the casting

(while still het) should be placed inte the furnace for

the normalizing btreatment, This is then followsd by grind-
ing, rencrmelizing and drawing. FPor all nlckel-chrome-
molybdenum steels the practice should be to keep the

=

casting hotb 1t the foundry process (1f knoock-ofd

T

rigers are not used) until it has been complétely heab

treated.

Conecluslonss

L.

A highecarbon nickel-chrome-molybdenum sbteal

has been uaad.,

2, The casting was heat troated to 45 Rockwell.

161, which ig too low & hardness for thils type of stoeol,

&, The structure congsists of tempered merteusite

e

and free carbildses,

Recommendatlons:

Since menganese steel is wearing voo guickly and
the high-carbon nickel-chrome-molybdenum stesl falled in
servico, it is recommended that a low-carbon nilckal-chrowc-
molybdenum stesl be used, This steel should heve 0,.30-0.40
por cent carkbon and lower manganesa end chromivm (o
change in the nickel and nolybdenun contents) and should

be heat treasted to 350-400 Brinell, This Brinell will glve
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(Recommendations, conbrd) -

hotter wear than menganese steel (when not work herdened)

which has a Bpinell of 180-220.

I after using the low-carbon steel succeasfully,

further increased wear is desired and experlence deflinlvely

indicates no impact to be present in sservice,

carbon vype may be installed alter btaking all

precautlonary measures in produciion,

(elefelelelelolelolelole
(flejelelelalele)
) QO

SLGs LB,

the high-

the proper




