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MEMORANDUM

To: ROGER BOSSERT

From: RE. SIMS

Date: AUGUST 15, 1990

Subject: SOURCE OF DIMENSIONAL VARIATION IN 40CM CURING
TOOLING

ANALYSIS OFTIME AFTER CUREDCOIL DIMENSIONAL DATA HAS REVEALED
A SIGNIFICANT SOURCEOFVARIATION. BRIEFLY, IT APPEARSTHAT THE
"KEy" SECTEONOFTIlE MOLD THE "Y" SHAPEDSTEELSECTIONCAN FLOAT
IN THE KEYWAY SLOTAT THE BOTIOM OFTHE CURINGMOW
LAMINATIONS SEEFIG 1. ThIS FLOAT FROM LEFT TO RIGHT OFABOUT
005" SHOWS iTSELFIN THE SIZING DATA AS COMPLEMENTARY
VARIATIONS OFTHE "A" SIDE AND "B" SIDE DIMENSIONS.

THE PRESENTSEQUENCEOFMANUFACUPJNGCOILS CALLS FORTHE
MANDREL PRESSURETO BE SET TO 2000-3500PU1’1P psi FIRST,THENTHE
SIZING BAR PRESSUREIS SETTO 6500PUMPpsi. THIS SEQUENCE
PROBABLY LOCKS - UP THE KEY BY FRICtIONTO THE CURINGTOOL
LAMINATED OUTERMOW. SINCENO EFFORTIS MADE TO SThAIGHTENTHE
KEY SECTIONSBEFORETHIS SEQUENCE,THEY ARE LOCKED - UP IN A
RANDOM SERPENTINEMANNER WITH A .004"TO .005"DELTA.

THIS DELTA CLEARLY SHOWSUPWITH A LITTLE MANIPULATION OFTHE
GRAPHICAL DATA. IN FIG. 3 THE "B" SIDE SECTIONNUMBERS 13 TO 24 OF
INNER Corn#111HAS BEEN REPLO1TEDFLIPPEDLEFTTO RIGHT SOTHAT
THE "B" SECTIONCURVE IS LAYING IN PARALLEL WiTh THE "A" SECTIONIN
THE SAME PHYSICALPOSITIONSAS THEY ARE IN THE PHYSICALCorn.
NOTICETHAT IN GENERALTHE "A" AND "B" SIZESARE COMPLEMENTARY
TO EACH MOTHER. FOREXAMPLE, AT SECTION4 OF "A" AND 20 OF "B" SEE
ARROWA THE A SIDE IS .004"LARGERTHAN THE STEEL MASTER AND THE
B SIDE IS ABOUT THE SAME SIZE AS THE MASTER WHILE AT SECTIONS10
AND 15 ARROWB THE OPPOSITESITUATION EXISTS. A NEARPERFECT
COMPLEMENTARY S]TUATION EXISTSBETWEENThE3-21 SECTIONTO fluE
12-13SECTION.
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FIG. 3 SHOWS HOW WELL THIS COMPLEMENTARY SITUATION AGREES BY
FLIPPINGTHE "B" SIDE CURVE IN THE HORIZONTAL AXIS TO PRODUCE A
MIRROR CURVE LAYED ON TOP OF THE "A" SIDE CURVE. NOTETIlE
EXCELLENTAGREEMENTACCEPTFOR THE LEFT END.

FIG. 4 SHOWS THE FIG. 1 CURVEWITH THE ADDITION OF A POINTBY POINT
MEAN CURVE OF CURVESA AND B. THIS SUGGESTSTHE RESULTIF WE
COULD ELIMINATE THE FLOAT IN THE KEY TO KEY WAY FiT. THE DELTA IS
LESS THAN .001".

FIG.5 SHOWS THE SAME RESULTS FOR INNER COIL #110. THE FLIP OF SIDE
B AND MIRROROF SIDE B ARE SHOWNAGAINST SIDE A. THE ERRORIS
AGAIN NO MORE THAT ABOUT .001".

FINALLY, FIG. 6 SHOWS A LONG 40CM INNER CO1L WITH SIDE "A" FLIPPED
AND MIRRORED ON TO SIDE B. THE TRENDSARE VERY SIMILAR TO THE
SHORT INNER COIL DATA. THE TWO DATA LINES ARE GENERALLY VERY
PARALLEL. KEEP IN MIND THAT THE SECTION LENGTHS OF THE "A" SIDE
AND"B" SIDEARE MARKED IN BY HAND AND THE CORRESPONDINGLY
NUMBEREDSECTIONS RE NOT NECESSARILYPARALLEL TO EACH OTHER. I
HAVE OBSERVED AS MUCH AS ONEFULL 3" SECTION OFFSET OF "A" TO "B".

EXPERIMENTSARE NOW BEING PLANNED ON THE CURINGOF THE NEXT
FEWSHORT COILS TOEITHERADD FOIL SHIMS TO ThEKEY TO ELIMINATE
MOST OF THE .005" FLOAT OR CHANGE THE PRESSCLOSINGSEQUENCETO
SPECIFYLIGHTLY CLOSING THE OUTERSIZING BAR PRESSUREFIRSTTHEN
APPLYING HEAVY MANDREL PRESSURESECOND. THIS WOULD ALLOW THE
SYMMETRICAL APPLICATION OF PRESSURETO SIDESA AND B TO "CENTER"
ThE KEY BEFORE THE MANDREL PRESSURELOCKS - UP THE KEY POSITION.

ASSUMING THAT THESEEXPERIMENTSSHOW THAT THIS PROBLEM IS
CORRECTABLEBY ELIMINATING THE "FLOAT" THENTHIS WRiTER
SUGGESTSA FUTURETOOLDESIGN IN WHICH INCREASING THE MANDREL
PRESSUREWIDENS THE KEY SO THAT IT CENTERS ITSELF IN THE KEYWAY
POSSIBLYBY SPL1nINGTHE "Y" SHAPEDKEY INTO TWO HALF "Y"S.

CC: I. CARSON
N. HAS SAN
W. KOSKA
F. MARKLEY
R. RIHEL
B. ROBOTHAM
I. STRAIT 3 7
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