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Surmayy and Conclusions

We were requosted by marketing to develop a large size X-17 core preduct
for the firs door market, As the Tochnical Group of this projeet, our
objectives were to run plant trials to (1) determine the feasibiiity of
pan casting large size pieces of K~L7 core, (2) determine the sultability
of the Fyrcor facility to cast X~17 core, and (3} produce several large
size panels for shipment to a door manufacturer for evaluation, These
;gecific trials were conducted over the last five months at our Bloomington
ant,

Tha project has baeen cancelled by marketing for economlcal reasens, I feel
regsonably sure this product could be made at Bloouington with the proper
squipzent modifications,

Recommendations

If, in the future, our marketing re-evaluates the fire door market and wants

o produce largs size K-17 core panels, then the following process modifications
would be necessary to obtain high quality and efficiency levels., The following
rocommendations should be considered to produce thesae large panels on a fullw
scale production basis,

1} The present ribbon mixer should bs elevated four or five feet vertinally,
This will allow tlearance to install a large S+ineh by 7-inch centrifugal
pump directly underneath the ribbon mixer, This pump should be capable
of pumping the X«17 slurry at a high volume lewvel with very low walocitly
to eliminate turbulence, This will minimize the entrapped air in the
siurry ending up as air holes and pouring folds in the final end product,
This pump should be driven by a variable speed drive to control siurry
delivery uniformiy fo the mold, due to the differences expected in

- batch consistenciss. of the X«l7? core formulations, ¥ would also suggest
using a 7=inch butterfly valve and a 7-inch short pipe sweep into
the 7«inch iniet side of the pump to eliminate staurvation,
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The ribbon mixer should have faster agitation by possibly changirg
the drive or additional mixing paddlas to improve agitation,
becomes necessary to have fast agifgijon to properly slake gu;gg;

and to oblaln an overgll homogenesous mixiurd,

The Swinch outlet side of the pump should be plumbed with 5~inch
pipe on a horizontal plane directily to the pouring station. It is
preferred £0 use pive sweens rather than 909 elbows on any transfer
pipe linas, This helps e¢liminate slurry build-up in the elhows on
transfer linag,

‘The 5-inch pipe line should be reduced gradually to a 3~inch line at

the pouring statiocn, The 3-inch flexible rubbexr hand squeeza wvalve

should be installed aftsr the pipe line reduction to J-inch at a

position for the man pouring to operate. The 3-inch gemliine pouring

hose can be attached for mold pourdng, This pourdng hose should be

flexible and gmooth on the Insida with rib reinforcement on the out~
o Of tha hose-

Some type of pouring table with a_gumn svsiem would ba required to
reclainm over=pour and excessivs scresded-~off slurry in leveling
the pan cast molds, This siurry should be returned te the slurry
helding mixer for reclaim,

Some typs of pouring hose suspenzion system will have to be built

to support the pouring hose. ALso, a pan cast pourdng nozzle would
be required, which would be attached to the suspended gemline pouring
hose, ,

A large screed would be reguired heavy enough to level off zasted
siurry pans aftar pouring.

Some type of prigid hoist system will have to be designed Yo transfer
the large pan casted mold to the avioclave trucks, This holst should
help In stacking the molds properly on the sutoclave trucks.

The pan cast molds should be designed with at least a half-inch cls
betwesn pans for good steam penstration, They should afso bs Laparad
encugh on the sides for essy product relsass after autoclaving., The
molds must be designed to handle warpags during processing,

The antoglave contirols must be modified to cbiain properly controlled
prassure cycles, espacially down cycles or depressurdzing of the
sutoclave, This will eliminate any chance of Hlow-~ups on the K17
core, The door nesds sdjustment and modifications to Amprove opening
and ¢closing,
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The autoclave transfer car angd jugper tragk will bave to be Jevelegd

to eliminate pan cast slurry spillage during transferring and load-
ing the autoclave in the wet slurry stage.

The transfer track should be plumbed, levsled and sscured to the [flcor,

The wvasuum hesad should be redesigned for Ancreazse in vacuum and
s8 to help in sirdipping large size molds ar autoeclaving.
bis vacwmm System should be a rigid heist, plumb and lsvel to

oliminate any possibility of damaging the product at this point
in the prosvess,

The wscuum head stripper and holst assembly must be plumb and leval
with the oven drying cart to eliminazte damaging by handling.

The oven 4 spac should be spaced 12 inches » when
stacking wet K~.7 core boards on top of one another for drying.
A minimes of eight spacer bars per plece of wet core {4’ x 8*%
will be required. :

Better drying oven controls and air fiow will be required to improve
drying rates and efficiencies.

Batches

I. The standaxd K-17 cors "n¢ dust™ formulation batch was used io pour

several trials during this fiwe-month peried, The formulaticn

used was as follows:

Iks, as

¥aterial Yendor Received éfwt.
5+33 Amosite Asbestos NA Ashestos Corporation sh. b 5.33
705 Chrysotile Asbes, C(arey Canadian Mines 27.1 2,66
4T7 Chrysotile Asbes, Carey Cansdian HMines .7 7.32
Quickline {RKP} Warner Lime Co, 402.0 39,41
Supersil Pa, Glass Sand Co, %61.8 45,27
Water 3570 428 gals.,
/S Ratio 522
W/S Ratio 3.50

Pensity Slurry 73 pef
Above Batch 60 cu. %,
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11, During the last two days of plant triads, an sxperimental K«17
cora batch was tried purposely to improve bandlesbility charac-
teristics of the large slze panel. A higher percentage of longer
amosite asbestos fibers was used to help the impact resistance,
The formulation used was as follows:

Lhbs, &5

Matarial Vendor Regelved é{Wt R
S~33 Amosite Asbestos KA Asbestos Corp. 25 1,66
DX Amosite Asbastos NA Asbastos Corp, 30 1.99
477 Chrysotile Asbestos Carey Canadisn Mines 132 YR
70+65 Chrysotile Asbestes Carey Canadian Xines &% 2,93
Quicklime (RXP) Warner lLime Co. €00 39,88
Supersil Pa. Glass Sand Co.,  £92,7 46,04
Water 8293 635 gals.
¢/5 Retio 917
H/S Ratdo 3052
Density Slurry 73 pef
Above Bateh 90 wu, L.

We 1ost many plecss in handling these large size panels during the trial
period. The material (X~17 core} out of the autoclave is completely
saturated with water, approximately 600 pounds per piece; therefore, the
handleability bacomes critical in transferring the wet panels from pan to
oven drying carts. It was the consensus of all working on the projsct that
possihly a higher percentage of longer amosite fibers would improve the wat
handlesbility problems., Unfortunately, we s ageess oroblent
{autoclave) in svaluatin snger ini the core formulation,

5 project evar becomes active again, then the akbove formulation concept
should be re~evaluated,

Batch ¥Mixing

Seversl changes were made in the batch mixing procedure as we progressed
throngh the plant trdzls. The first bateh was mixed and handled as the
pressnt 36K mixing procadure for Fyrecor, we had problems in wetting ouvt
the dry powders in the mix after total water and asbestos wers present in
the mixer. The ribbon mixer agitatlion was not fast enough to rapidly carry
homo-

the powdsrs into the mix and as a result, e shis
JLoneous mixiuze, It becomes difficult to properly slake quicklime to obiain

high surface area Ca{0H), for reactivity in producing K«17 core by not having
rapid sgitation, The smiXxing procedurs was changed on the second bhateh to
overcome the wetting out problem, The guicklime was gdded to the totzl cold
water prior %o any ssbestos fibers whleh improved this problem,
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A bateh zonsistency problem continued fo cause problems off and on as we progressed
through the trials, In order to control the bLatch consistency, due to the sxirsmsly
cold water {569F) on the last trial day, another mixing procedure change was in
order to control batch consistency.

To accomplish this, we introduced the guicklime into z six~towone water/solids

ratio for lime slaking in the ribbon mixer. It siaked to ten minutes, then we
introduced the remaining total cold water to the mixer cmtinuing with the abwove
mixing procadure., The final day of trials showed proper lime slzking and batch
consistency control, By adjusting the mixing procedure, we can continuously
produce K-L7 core batches at g certain consisfency range through the existing ribhon
mixer., But, I would still recommend the modifications to the mixer for a "full out”
production basds on producing large size K«17 core panels,

Batoch Transfer stem

The {irst series of trials we used the existing Fyrcor transfer eguipment as %o
valves, plumbing, pumping and pouring hose. It produced boards with large amcunts
of air holes and {old planes adding to our breakags problems experienced throughout
these trials,

Tt was decided to ship = centrifugal pouring pump from the Berlin Plant to Bloomington
for the next series of triels, A 3" by 5 cenirifugal pump wilh & varlatle speed
drive and transfer line was plumbed up for trials, We still had sir holes and
pouring £olds and were unable Lo control the slurry fiow into the molds, In checking
back through the plumbing, I found it was not plumbed properly, causing & pump
starvation condition, I &lso found the flexible pouring hose contalned rib reinforce~
ments on the inside diameter causing extra turbtulence in pouring the slurry into the
molds, _

On 2]l the pouring trials prior to the last series, the mold pouring pattern was to
i1l across the four-foot dimension of the mold until it was complately filled for
soreoding, Since breakage was predominate in 211 previcus trials, it wes decided
to chesk pouring patterns and screeding patterns after we succeedsd in controiling
the slurry fiow, We poured sseverzl pleces across the four-f ’

M&&:&n&w. and - pouring the eight-foot
dimension and hack across the fourwfoot dimension., Scresding the excessive slurry
of f the molds aftar casting was also evaluated. We screeded the four-fooi and eight-
foot dimensions, The pourding patierns and screeding patterns indicated that they
ware not oriticai. The important point in pouring is proper volume and velocity
slurry control into the molds to minimize alr holes and fold planes which weaken

the struciure, Also, control the batch consistency bateh after batch fo eliminzts
different pump settings to f£ill the pouring hose and mold,
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Slurpy ¥old Handling

The mold handling holst and motorized system would not be satisfactory for production,
s wore able to temporarily transport the molds to an autoclave transfer car for
autoclaving. A rigid holst system would be nesded to svenly transport and steck

the slurry filled molds fo the autoclave car.

Autoclaving

We continued to have problems in controlling the autoclave cycle sspselally in
depressurizing the vesssls after the cycle completion, ¥e actually blew tha ware
apart on several runs dus to deprsssurizing too fast for this type product, This
type of auioclave control system may also be very dstrimental to the present
Fyrcor autoclave cycles, In processing X-17 cors through on autoclave, the “down”
cycle must te controlled to z halfupound pressure reisase per minute to eliminate
blow-tips, Thersafore, the autoclave control system would have Lo ba changed %o
produce ¥~17 core panels,

Yacvum Head Striunpex

The present Fyrcor vacuum stripper did strip the K-17 core molds, but it caussd
problens, Several panels were broken or cracked in this stripping opsration, On
thke last ssries of trials, I observed two of five panels broken by this stripping
head. The hoist and vacuum 1ift plaiform was not plumb or lavael with the casted
molda or the oven drylng carts., Ssveral pleces weres fractured 1In trying to remove
tha heavy, wet K17 cors slabs from their molds by this vacuum 1ift snd holst
transfer operation, The stripping of the wet slabs was probably the most criticsl
part of this oparation duas to the wet welght factor after autoclaving, After oven
drying, the slabs are much lighter and easler to handle,

Oven Drying

It definitely would reguire many support spacer bars between the slabs for trans-
portation through the drying ovense Since the slabs are wet and very beavy, the less
movement in stripping and transfarring the betier chance of sliminating hreakags.
Through trisl snd error expsrisnces, I would recommend spacer bars bs placed twelve
inches or less apart to absorb the transfar and transport shock through the drying
ovens., The ovens would requirs betitar controls and air fDow Lo lmprove drying ratss,

Finishine

The sxisting Fyrceor {inishing eguipment seems asdesquate in finish sanding and cutting
the surfaces of the larges X~17 panels. Possibly some changes in vacuum head 1ifting
and transferring would be necassary to allminate manual handiing of the panals to
and from the finlshing line conveyor,
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