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EXAMIMATION OF R.M. X3562 EX FOSECO INC.,
U.S.A, IN PROFAX nnD PROFL Y

Introduction:
This moterial bas L2on uzed recently at Foseco Ine. in Profax and

Proflex (Asbeztos (ree) recipzs with some success a3 an aid to improving

the. fo:rming. characteristics of these produets. Since {t-was-thought. that...

- 1% could fulfll: the dual’ furctions ~e I hren and =1 e T tu-some extent —t‘--—- -
.. material appcared to.-be ideal agz. *-ans .ef. sﬂ_pnfying tho,gnsting-_-:_...

- reeipes,..and-i%s cheapness-zonid br&nzp SrndictionsTAn-R=M._.
costs. The short investigation was carriéd cuf t6 tést the properties of

- “"the two-latest:=recipes received-from U.SAv (-:L.o'."?ronex-xs A1500-2nd- ..o~

Profax XS 149#) incorporating R.M., X3562. I

1) Profax XS 1494,

a) Laborntory Scale Tests.

Small tiles of XS 1494 and Profax 31 were formed on the Profax
hand machine and the propertics of each product compared. The recipes and
mixing procedures are given in Appendix 1. :

(1) Experimental results.

Profax 31 XS 1494
Solids content % 20 23
Suspension
(% clear liquid after 24 hours 12.0 43.0
standing - 500 ml cylinder) (elear supernatant) (elear supernazant)
Formability
F11l time (secs.) 20 : 20
Dewatering time (secs.) 15 0
Tile thickness ° - 13" - 2" 14" - 2%
Nature cof top surface Flat - no indents Flat - no indents
Finish2d product
Density (g/em3) 0.81 0.85
Steel pour test (See Appendix 2)
Hurfle fumeace - shrinkape practically nil in &1l cases

Shrinkapge test {1420°C) (a1l samples of equivalent haruness

when hot). .
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(i1) Conelusicus,

YS 1494 appearad to be equivalent to Profax 31 in iis main
pron2rties. In owiar to fully test Lhz slurry ferming proparsics, the
above icsts were ropeated for XS 1494 on the SAM,

(h) SAM teosts, *

large bowrds 1.5 motres x J7 cnm were formed since thase gave the
most cevere fomming conditions. The properties of XS 1494 were coumpared
with tQOse of Profax 31 formed under similar conditions.

(1) Experimental results,

Profax 31 XS 1494
Solids content % . 18.9 0.0
Machine charactcristici 4
- Pressure (line) 40 p.s.i.

Pump (form) time - (secs. ) 12.5 15

Devater time (secs.) 25 45

Tiie thicknass (i.aches) . 0.9 1.0

Formatility Very smootn top Reascnably smouoth
surface - very even top curfzce - even
£111 - no cavitation (111 - slight

cavitasion.
Green strength Good Adequate for beanrd

Cenaluzions.

Formapility of XS 1494 waz almost 25 good a3 Profax 51, and most

of 42 otrner prorurties were squivalent, with the axception of ine
dewatering time widch @35 lenger. XS 15354 tharefore a2pnlars 0 i@ a
satisiactory replicement for Profax 3l.

2) Proflex ¥S 1370,

2) Laboratorw zc»le and SAM tests,

XS 1500 23 compared with Proflex G35 using the Hand machine anc
the SAii a3z for Profax.

Recipes and airxing prozedures are given in fippendix A,
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(1) FLrperirental results.

olids content %

neability
ll(pump)timg (sees.)

watering time (secs.)
lc thickmess

rmability

nisned product
asity (g/emd)

2xibility/Cempressibility

2] pour tesu

T strip (1 hour)

I's Tamoce

sinizze Tast (1400°C)

(11) Conzlugions.

XS 1800 s an inferior product to
unsatisfactery boih for bodrds and poskess
Apart from tilds th2 SiAH tests showed
unsatisfactory and the dry strength of the

low,

Hand machine

XS 1500

- 5.0
20
6

20 nm

Excellent flat Slight

surface - no
indents.

Good

Board residue
fairly easily
renoved -

clean surface

Fairly rougn
surizce vith
slicht bum
on

indentations

0.43

Excellent

Conmpressibilisy

Slightly
flexible

Eack face
glouing red
oefore s:irip
- apparens
severe
penetration

Very scvere
slagging and
penestraticn,

Semple {ntac*
Poorer hot
strength than
G3. Area
shrinkage
10,9%

Preflex G3 and would b2
since the rof:actoriness s
that formacl ity ves

cuared produet vas posr,

3N
G2 X3 1500
4,0 5.0
20 20
15 10
20-25 mm ca. 25 rm
Flat surface - 2oard
no indenis. indented,
- 0.46
Good Flexible and
comp.essibln
but poor
strength

Sample remaina<
intact - mood

not strongtn.

Area shrinkage .7%
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5)  Muriher examivalion of X457,

. )
Further tent= ware eosried out uzing %3382 in previous Punflex
rocipes which had shiown zome provise and in modificziicus of XS 1500 o
try to cvercecme its disadvantagas. -
a) Recipe PD 134, ‘
1is was a board recipe which had pravicusly given satisfactory
forma=ility using R.H, 131A as filler but the cured boais were too w
friabiz. R.M. X3562 was used as a direct substitute forr R.M, 131A. Y
Recipe: (sce Appendix 4). -
Experimental results: (Hand machine).
Slurry dispersion - good,
Formabiiity - pgood (flat surface). t
Cured tile - good compressibility but no flexibility. ) it
R 1
|

b) Rnaciraz PY 135 snd PR 11735,

Tite resin content of 53 134 was redused in order to irprove
flexibility (P3 135 contained C.57 4658, and PB 126 1.07 4G58). There vas
10 imercvamany in Uiaviniliiy - ik indieated that 1t wrs the Y3552 rotier
than tite R,ii. 46GLB uhich was privarily responsible for e low flesioiliswy. -
(ificrosecopic examina<ion of ihe uoterisl snowss wnct i+ conzizted of necdle

like grysi2is which 1t 1s thou:as probaply intcrlosk %o form a rigid

. . . X . . . ”
sTructure)., t was alro opserved during this test that tie excescive [oom
produced crused sagrosa4ien of {itres and filler., (For reeigss que
Lppenéix ).
¢) Resizar 22137, 175 and 1390, (Appendiz §).

Recips P3 137 was made to confirm the apparens "inflexizle"
propertics of R.M. X3382. The Soard was not flexible and strenpih vac
poor. Tne forming proparties uere also wasatisfac.ory (A flat pus
inderted surface was ostained). The compressibility wus also low.. This
test 1ndieated thercfore severnl deficicneies of X35C2.

Recipe 128 cnd 179 were made to 4ry <2 increazs the flexibility
of the previous series (PB 175-133) by using an intermedicte XSTEQ conent
batween that used {n XS 1500 ¢nd in °P3 1i¥4-125. Tae -2sulis vere aga2in
disazppolnting - no improving in flexibility b2ing achieved.

- -

d) Peecine D 140 and 181, (Appendix &),

Nocauge of Lu2 noor rofractoriness of ¥S 1500 Lheye forrwlétions
vere toested to try to imnrove ithis. The forzabilicy of hLath mines s

not catizlinciory = the boapds huing indentead., Mlenlbility s 2lso poer, .
but refiaeicriness as zasecsned oy the Hulffle Pumace shrinliage tent as
VT eAnfaA T R e se Vst fag trmmen meeog Slae., Y 3 T/ 1728



ATFENDIX JA.

Necinas - FProafax 31 and Y5 1494,

(Jiand Jirchine tesntz).

Profax 31
R.M. 131C = (131D) 75.92
47 1.37
468B * (177A) h,33
265 2.89
319 1.06
452 + (546) 10.63
1224 * (X1790) 3.80
x2782 : . -
117 ' -
X1281 -
X3562 -

L J

Since the original U,S.A,

U.X. equivalents were usecd.

N

s 4
Mixing

urescdure

(Mactermix pulper).

Profax 31:

bl
£

2)

3)
4)

Pulped
Pulped

Pulped re

Pulped

XS 1404;

Pulped all R,l4's except 117, X1281 and 1227 with

Solids weicht = 3 Kg.
Water addition - 12 FKg.
'S Solids = 20,0

4, 152 with G litres water

i, T19 + 265\ « & litres vater
st ¢f R.M's (except 122\)

1. 12270 + 2 litres water

Solids weicht « 3 Kg.
Hater addition « 10 Kg.
% Solids - 23.0

liires water
Sprinkled in R.M. 117 while pulping

+ Y1281
+ 122A

1l mir.
% min.
2 min.
15 secs.

ain.
v min.
20 secs,
10 seces.

R.M's were not available, the nearest
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ATPUINIX

Freines <« Prmefqx 1 and %S 1aQ%,
»
-
Profax 71 e XS 1h0ONh
R.M. 131D - 61.9
uhy 0.68 1.0 .
4888 « (1770) 4,36 3.0 .
122\ + (X1790) - 2.5 1
Xx2782 - 0.5 -
X35G2 .- 3.0
117 _ - - 1.0
x1281 - 0.1
131C » (131D) 76.46 -
2654 2.91 .-
319 1.07 - .
546 © 10.70 - -
x1790 ) 3082 - - ::
>
* U.K. equivalent R.l's,
liirin~ prosedure (90 gall. hydropulper).
Profax M Solids weighs » 40 K.
Water addition - 172 £g. :
% Solids = 18.9 -
1) Pulped R.M. 447, 485B, 131C with &1 liirsc water for 2 minms.
2) Adced R.IM. 28634, 319, S46G. slus €0y litrzs water - pulped 2 mins.
3)  Added A.if. X17SO pius 20 liires water - pulped 1-2 zins.
38 1404 Solids weimnt « 50 Kg.
¥eter addition = 117 Kg.
S Solids - 0%
1)  Sulped all R.i's cxeept 117, X1281, 1227 with 110 litres water for
s min.
2) Spriniled in R, 117 durins S min, while pulpins. -
3) Added X22S51 zius 17 litres woter - pulped 13 secs.
4)  Added R.it. 122A - pulped 15 secs. \
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One tile (10" 2z Q" 2 1") of czch material was used to line two
sides of a steel bLox into which molten steel at ca. 1600°C was teemed.

After one nounr, the box was removed and the tiles zirioped from the casting.

The surface characteristics of the metal were examined when the casting
had cooled.

Profax 31l. XS 149%
Hot St.'ip
(after 1 hour) Ti{le residuas fairly Tile more difficult to
- easily removed - remove = consicerable
clean curface, burn on.
Cold Sirin Fairly smooth surface. Smooth surface, no burn on.
Slight tumm ona. Tile residue next to metol
surface sintered. Easily
removed,

Thie performance of XS 1494 vias consideved %o be equivalent to thzat
of Profax 31.
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AP IDIX .,

Reeines - Proflex G3 and XS 1500,

(lIznd machine tests).

Proflex G3 X3 150
X182 6.0 4.0
X562 - 94.6
4688 2.0 0.8
47 - 0.5
X1281 0.5 0.1
171D 51.0 -

2650 15.0 | -
%2286 25,5 -

Mixing precedure. (Mastermix pulper).

Profler. C3: $611L‘.= veight =« 1 Kg.

Water addision « 15 Kz,

Z Solids = 5.9%
1 Pulped N2TEZ + #2221 for I zim. (with Ti litres waser).
2) Added Rk, 2034 « 2*% lourss vator « madn 1 min.
2) Add2d ress of R.bi's plus 3 lisres wuzer, - pulp = min.
4) Rddod 3 litres water - puipad 4 ain.
¥S 1500 So0l1ds3 woi~st = B00 rcram.

VVater addition = 15 1lisrcs.

<. Soiids - 5.0%
1) Pulpad Y2782 + X12€1 + 10 litres water - pulp 1 min.
2) hdded X2562, h6EB, 447 - pulp # =in.
3) Added 5 lit:es water - pulped 15 secs.
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APIZNDTIX i,

Beeipas .- Proflex 73 and ¥S 1570,

(84l testsn).

Proflex G3 £S 1500

- X2782 6.0 - 4,0

- X862 - 94.6

4688 2.0 0.8

447 - 0.5

X1281 0.5 0.1
131D 51.0
265A 15.0
X2286 25.5

Mixingz procedure | (lastermix pulper).

Proflex G3: éolids veight ~ 20 Kg.

Water addition = 385 litres,

% Solids - 4.9
1 Pulpad 0702 + Y1261 + 121 li+res for 2 mias,
2) Added 2654 + GO litres water - pulped 1 min.
3) Added rest of R.M's and £ litres water - pulpad 2 mizs.
4) Added rest of water - pulped & min,
XS 15400: Solids weirh:s ~ 10 Ki.

Vater addition = 130 lisres.

% Solids - 5.0
1) rolped X1281 + 2782 + 110 litres water for 2 mins.

's and water - pulped 1 min. - -

2) ‘.dded rest of R.li.
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ADITLUTE

B 134 135 136 137
13562 85.7 87.2 86.7 03.0
48D 2.0 0.5 1.0 1.0
Y2782 12.0 12.0 12.0 - .
quy - - - -
x1281 0.3 0.3 0.3

Mixing orocedure: (Mastermix pulper).

P 134, 135, 135, 138, 139.

1) Pulped X128l + X2782 + 10 litres water - 1 min.
2) Added other R.M's - pulped 4 nmin.
3) Added § litras uater - pulped § min.
P 137. _
1) Palpad X356€2 + 1%583 + 10 litres water - 1 min,
2) Added 5 litres water - pulped ‘L min.
B 140 141

X7108 12.0 20.0

X»562 86.0 72.6

yoréa - 6.0

46813 2.0 0.8

kg7 - 0.5

X128l - 0.1

Ml ne prosccurs: (tiasteraix pulper].

23 140 1) PMalped XM0Z + 10 litres water - 10 sees.
2) AKdded olher NLt's - 30 Leer

23141 1)  Dulped X398 + 10 litrazs water - 10 sees.
2)  hdded X&T782 « X1281 - 70 snes.
5} Added other R.hM's - 20 sees.
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APPFNDTY 5,

Muffle "'urmace Shrinkapre Test at IMOOOC.

XS 15C) and Preflex G35 - Samples rcmained intact after 1 hour although
XS 1500 was more casily broken down. :

% shrinkage (area) - G3 20.7%
. XS 1500 10.9%

Reeipe 137 - lMeclted in contact with the silicoa carbide plate -t to a
lesscr extent than the fibre 2lone.

Recipe 141 - completely meltied.

Y3562 - partial meliing in contact with silicon caroide plateo.

1735
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- 2 -

total of 32 sets were produced with no difficulties in manufacturing. The
first five cycles were on the wet side but incrcasing the dewatering time
to 24 seconds corrected the problem. Some of the water entrapped in the
tool came down on the pieces as they were blown off. This is a normal
situation which shouldn't be but has existed from day one on the four
cavity tools.

Two ends and two side boards had a pgerfect Fit in the jig with no shrinkage
detected. The boards had a good appearance but werg undercured because
one board contained approximately 5% moisture and two more were slightly

. wet when broken open in the center, The boards werc to be held but were

packaged and shipped, B8ill Fletcher is aware and is handling the field
tests at Copperweid.

EP 5298 Proflex - #376 Rings on Chicaqgo #7 one-piece

Fifty rings were produced with much difficulty because of a mechanical
problem which was not discovered until four hours after the run was dis-
continued. The vacuum lift was not operating at its full efficiency be-
cause of a malfunctioning air regulator. One hundred and fifty rings were
produced the following day without supervision. The quality of these were
very poor and probably should not have been shipped to the customer. The
50 rings which the Technical Department supervised were of good quality
but these were lost and mixed with standard rings.

About 50 rings were tested and every one of these rings were sticking to

the casting. Most of the castings had to be scraped at least a little to

remove the ring pieces. It has not been determined definitely to whaz is

causing the sticking. A microscopic examination showed that their is a

layer of charred material at the surface which has not fully becen combusted,

The charred material is made up of paper and resin, The heat and casting .
pressure acting on the ring may be enough ta fute the surface resin to the

casting.

A high temperature (IhOOOC) fusion test shoved that thcir were differences
in the ring material produced thrce weeks ago and the recent rings ali
suposively from £° 5298.

Moce rings are in the process of teing tested for sticking which are of
the earlier produstion lot, .

eo/lr .. . -

cc: W, J. Vandemark

. S. Wood

Lecian

FitzGerald

. D, Hright

. Levicki

. Fletcher N .
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10.
11.
12.
13.
14,

15.

A TESTIKG TRCI2AMS

I PROCRESS

-

9/28/73

"

Republic Canton

Great Lakes

Copperweld
Harricburg Stecl
Carpenter S:ec¥
Armco Kansas City

Edpewater Steel

Laclede Steel
Kaiser Stcel

Y. S. &T.Chicago
Armco ﬁhiler

USS llomestead
Sharon Stcel

USS lLorain

Republic Chiczjo

#669 currently testing EP 5465

$#488, #490, £494, #144, 228 currently
testing EP 5453A

$#685 currently :ﬁfcing EP 5465

#1118 currently testing CP 5453A

#357 and #75 currently testing EP 5453A
#593 currently testing EP 5453A '

4897 currently cescin§ EP 5453A
and EP 5465

£#579 currently testing EP 5453A

{861, £#636 currently testing EP 5453A
#7717 currently testing Ef 5453A
$#373, #604 currcently testing CP 54534
{708 currently testing EP 54534

£471 currently tescting EP 5465

#376 currcently testing EP 5465

#538 currently testing EP 3465 (modified)
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