Nay 17, 1944

Nr. Robert =«,. Kascsak, Nanager
¥aclesar Syetens Bcgineering Qivision
Long leland Ligheting Company

Poat Office Bdox 6l4

Noreh Couatry Road

Nadlng River, New York 11792

Dear Ny, Kaacasak:

Attached ia By report of tre Delaval fouadry heat saede op

Kay 2, 1984 and By exaalnatlica of tle gray lroca bdlock which vas
poured for LILCO.

- n fummary, I odaerved tl2e¢ furnace charge, neltiang,
Castiang pProcedures, ey were fepreventative or vYery good
Curreat practice wbhich would result in an éxcellent Casting,
Retallurgically, Chemical dnalysis of thre ladle of molten {iron
from which the block was Poured, after additions had Ddesen made,
Shoved satiafactory composition, Pboto-xc:ograpbn wvill Dde

Frovided bpy Delaval, as vill resclts of aechanical testing of
the test Ddars.

palating)
on kKay 112, Nith the exCception of one vate Dreak-ia, tre

Castliag appears to de excellent. It ls well formed, witihout
holes, Crackas, ehrinkage or daclusione; ¢ has Deen thoroughly

cleaned and milaor fine, Yeine, aad Ddurnt on #and carefully
grouad ofr.

The gace Dreak~in on the lover flazge, Camshatet aside,
between #J 4nd 14 €ylinders, appeared to bave no crackas radiac-
iag from it; and €a4a Dbde grouad smcoth te elialnate poaaidle
ROtch effectse. The integrity of the flat f#ealing surface of
the flange ia BOt viclated Dy tlre break, and 1, docatien
between flange Doilt holes and in front of a major reinforcing




Beaber, pluas the Bachining wstock which will
flange, meke its effect on the castling prob
in my opinion. A review of desly
be wade to ascertain th o,

°® removed froas the
ably insignificane,
2 #tresses Iin this arca should

Some defects, such as alcroporesity, carbden flotation, and
¢lag inclusions, are often aot visible on 4s8~cast gurfaces, bur
can De seen after machiniag. i will lnspect the castling for
those defects at that time,

if you sc deeire. Please give me

48 3ady daye' potice as pPosaible (f you want ae to do tiis. I

will De out of towa for 9 deye, June 1-]0, bdut can de reached
a4t 917%«3986~2501 during tiat tize.

Very truly yourse,

Ce R, Isleid, r.2.
NoJ. Reg. No. 12386
CRI«Znw

Eac.




PRETACE
 a———————

LILCC ceszissiorm? the writer Et0O chaerve and review
Yelava. heat 615Kk and t® lnspect the #-cylinder diese.l ezgize
block poured from chat DBeat., *his included a review of tlhe
furnace charge, observstion of the deat 12 progress, selt and
ladle additions, vappisg, and casting, discussions with foundry
a8d guality aseurance ssagement regarding gual ity control aand
inspection procedures; aad viaual Jinspection of the clearzed
castiag. *he iron wea to conform to ASTHN Standard Specifica~
tion A ¢4, Class d/.

s

CONCLDSIONS = NELPIRG AND CASTING

Nelting and —:Athng

l. The furnace cherye was _made wp of good guality virgin
materials and uru_ii('_’.“f,l:“:'! composition. Z sawv neo

purchased motor Mecks, valves, heads or other scrap which
sight contain leads l!ado;'..ﬁ_‘.!»:l or alupinum i{nserts which

could be deleterioss to ‘3'.;.'fltﬁxto Or meatrix structures

or castadility of the “’9"

the meltdown of the ”"‘. ‘.‘" begen at 4.00 A, N,., ‘Nay
2, 1984, tappiag time '“~ .‘..'.‘.,' A. M. Werimus tesperature

reached in the fursace vae ‘“" 37307, tapping teapara-
tare vas adoat J1600F) ”‘.’-‘-m"'“ by lamersion therso-

coaple. This 18 ‘°“”."r. ““ practice nd should

result In ~{nimem 1“ ‘.» ..“1 42d & weiledefined,
complete casting. ' ':g :




The hoat wvaes tapped into one JO-ton bottow=pour ladle
whioh had Deen prehested to red heat. Ladle additione of
Graphidox and 1.20 were made during the tap for graphitiz~
ing purposes. Zo delags were eacountared) Capping waas

clean and completel satisfactory.

Casting waa Ddegun promptly at abeut 2600P, ne etopper
trcuble was encountered, and the wold wae filled iz under
id=1/2 wminutes, a very good time for this size castling.,
Aa Jda-mold Jraphitlislag block (e oorsal practice at

Del»val, to zinizize inocclatior fade.

All moild vents were li: L2, 20 gae explosicns oc¢curred;
and the risers all fed, Judging from eramination of tle
20ld later in tie sorning.

Tt was repocted 2y Superinteandent Dobrec that one~, two=,
and J=inch test Ddare were cast iategrally in the mold, off
tZe same Jating aystsa, and cooled in the mold along with
the casting. Separately cast wpecimens vere also poured,

Sampleas for fpectrographic analysls wvere poared ase the
heat approached finishing and Juet Defore ctappiang. The

fical ladle analgeis is shown Ddelow.

CONNENT S

The furnace used wvas a J0-ton cepacity three-phase direct

4rc furnace, acidelined, rated at 10 tons per ldour melting
rate. The charge for heat 615K wvaas as followe:
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Examination cf Cleaned Casting

i exawined tle casting on Ney 14, 1984, lamediately after
shotblasct cleaning but defore palnting (and befores shop lnapec~
tiocn by Delaval) with the objective of locating aad identifying
4ny defects, especlally cthoee which would be hermful to the

cascting's integrity and intended service as an engine block.

£y exapipation was visuel, eided Dy a 3:iL Sz hand sagnify~-
ing glass, messuring tape and scale, supplementary lights, and
@ Nevage pin brinell portable metal hardneass tester, (The
purpose of the lardness tester vas not to deteraine definitive
2ardness levels, Dbdut aslaply to compare Nhardpees lavels ac
Several points on the casting and to help detect posaidle-

JO0rosity or other castiag inhomogeneitiese,)

Tos casting was set up on raile and blozks in velle-
lighted area so that ! was able to examine every surface,
dnterior and exterior, cope and drag eides, as wvell as core
cavictien, It vas D2lown free of metal bDlasting shot for my
inspection., Particuler acttention waas given to the 2ead sur=-
faces and eech cylinder dore area.

The ceasting was exaasined froa the viewpolints and the
fysten of organization cescrided L{n The International Atlas of
q!azXng Defects, pubdl, 1974 by The Aserican Foundzymen's

Soclety, Das Plainev, Illinecis; and the Analysis of Casting
Defects, 4th ed., lat revieiocn, pudl, 1974 by the Americaan

Poundrymsen's Socliety, Des Plaines, Illincis.




CONCLUSIONS

4

de Netalllc Proections

I #aw no evidence of thick fine or veins, ewvells, nor any
significant vashes, crushes, drope, ralases or scads., Thin 2ins
and thin velns in f£illet areas had Ddeen carefully ground clean.

One salnor velned earee (l-lnech long, thin velin) was poticed in a

Cored slot ca the vater jacket aslide, and sose minor velinizg in

4n oatalde flange-sidewall fillet.

2. Cavitiees

I sav no evidence of surface Or corner Dlowholes or

pinholes, por any shrinkas or drave, The castlag appears
souand,

J. Discontinuitisas

Careful inspection revealed ne cold Oor bot crackxs or
tears, nor any cold shucse visidle to 8y naked aeye, nor under
the 5x glesse I uased. Speclal atteantion wase paid co iaternal

filletas such ae in the camadaft bearing aaddle areas,.

4. Surfaece Irregularities

Thi:re are no folds, seanms, rcughaeas, buckles, rat-tails,
orange peel, olag inclusions, sinks or drawe, or clamp-of?
defects, and no significant crusbes, bdurn-ons or bura-ins,
a9tal penetration or acada were visibdle,. Very minor Ddurn-ons
Or metal penetration had Deen carefully ground clean, One

emall evrface irregularity, 2 inches long Dy 1/2 inch wide anéd




1/2 4ineh deep, in a cope slde pocket fillet area near the 14
eylirncer liner Support ring, water jacket eide, I Judge

insignificant,

5. Incompleteness

There e no eign of miarun, shors PouUr, Or rvuasout in this
casting, aor should there be, baszed on my observatien of the
molten iron Cemperature and castling sequence on Nay 2. Cates
£0 tle lower Dlock flango (cope aide of the casting as poured)
Redsure approximately J1=1/2 inches vide Xy 2-1/2 inches Aigh,
One of these Jates, Detween the | and ¥4 cylinders, Camashafe
sicde, suffercd a bDreak-{n whon the gating and riserlizy systawm
Y48 renoved. This DreaX=in las Ddetween the flange bolt hols
iocations and in front of a najor relaforciang meomder. It does
A0t extend to the flat 8e0aling surface of the flange, machine-
ing etock to be removed will lelp minisizc tre slgaificance of
tdis Dreak~-in. 80 cracks or inciplent cracre wvere visible in
Or radlating from thiae breaX=in area.

A second swmall (2 inches long by 1/2 inch deep) gate
breaX=in exists in tre flange Ddelow 14 cylinder; thie will

pProbabdly Dde rewoved during msachining, and 1 Judge f{t to De
{nslgnificant,.

¥o Breax-in or poroe ity was vieible at the test Ddar ingate
@reas, which are loceted inside the cores in thre approxisate
center of the Caating,

€. Incorrect Disensions

I eaw no evidence of Casting deformation, 20ld or core




ehift, or raa=off defects in this casting.

r Jaclusions

)4

< 84V z¢c =zetalllic inclusicns, cold s2ot, slag, droass,

sand, refractory, oxide or grapbsite flotation defects.

Hardneass Tests

Ino a test for eny major unscuandness or dakowmogeneitiaes In

the casting, I zade several Pardness ikvésdrements celing a

Newvage pin brinell bardness tester. Becazse tho surfaces
tested wvere shot-lasted Ddut zot jFround, the impression read-
iags ere not meant to de 4 measure of actual Drinell Nardness

level., A properly prepared surface would yield higher values,

The pin indentatlion diaveters theat were seasured indicat=
ed good homogeneity. The lbeevlieat sectiocne, which cooled
slovest, shoved scmowhat greater Iindectation diameters than the
flange, which cooled faster and would be expected to De harder,

There vas no indicatien of micro= or gross ehrinkage frocwm tlhese

obeservations.




Indentation ODiameter
(everage rfeading)
in williseters

Location

rxango-orag #ide~near ingace

break=in aree - Teost

= Test

Surface - etveen #< and 7%
cylinders

surface, beyond 4l cylinder

surface, ocutside 15 cylidinder

surface, detweern 7 and ¢8
cylinders

Except for the flange Ddreak-in Benticaed in Coaclusion S,

Che casting as Judged by ay visual inspection is of é6xcelleant
qualicy.




