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FROM E. E. RUMBERGER

PITTSBURGH OFFICE

TO

1982 February 16

RE: ASBESTOS REPLACEMENT

The attached Asbestos Replacement Report is being distributed 
to plant Department Managers and Superintendents for Engineering, 
Procurement, Safety, Environmental Control and Industrial 
Hygiene. It comments on successful and unsuccessful substitutes 
for asbestos.

Considerable progress has been made in the plants over the 
past two years in implementing safer.substitute materials.
This report should be helpful to you in knowing the results 
of the experiences at the other plants. It might also serve 
as a useful guide to be used in your next staff meeting to 
explore your success in making your plant as free from 
asbestos-containing materials as possible.

We are asking that plant Engineering and Procurement Managers 
keep us advised of their results in seeking safer substitute 
materials. This will permit us to share the information 
throughout the plants. The very worthwhile efforts being 
made in the plants are much appreciated.

E. E. RUMBERGER 

EER:mlf 

Distribution:
Operations and Works Managers

cc: Engineering Managers
Procurement Managers
Safety Managers - Domestic and International 
Environmental Control Contacts
Industrial Hygienists - Domestic and International

J. H. Sloane, Pittsburgh Office - 20 
T. J. Sherman, Pittsburgh Office - 20
F. J. McGrath, Pittsburgh Office - 20 
P. R. Atkins, Pittsburgh Office - 7
J. C. Fussell, 4th Floor - William Penn Hotel
P. A. Haas, Pittsburgh Office - 20
J. M. Me Co Hum, 3rd Floor - William Penn Hotel
G. F. Leymeister, Pittsburgh Office - 19 
C. E. Rhodes, Pittsburgh Office - 19
R. E. Edgington, Pittsburgh Office - 19

Qalcoa

RECEIVED

FEB 18 1982
PURCHASING
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Distribution: (Con't)
M. J. Caprio, Pittsburgh Office - 19
V. R. Scorsone, Pittsburgh Office - 27
G. B. Scott, Pittsburgh Office - 23 
E. B. Perry, Pittsburgh Office - 23
H. G. Reavis, Pittsburgh Office - 23
J. R. Clark, Pittsburgh Office - 23 
R. J. Hosfeld, Pittsburgh Office - 23 
R. D. Hornbeck, Pittsburgh Office - 30
K. W. Perry, Pittsburgh Office - 24 
R. R. Hoffman, Pittsburgh Office - 30 
E. M. Kasody, Pittsburgh Office - 28
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Industrial Hygiene 
Technical Bulletin NO. 82-3

1982 February 16

RE: ASBESTOS REPLACEMENT

The Asbestos Replacement Program was initiated a number of 
years ago as a result of the health hazards associated with 
handling asbestos and asbestos-containing materials. The 
program is a cooperative effort between Production, Engineering, 
Procurement, Research, Safety and Industrial Hygiene at the 
plant and corporate levels. It continues to be Alcoa's objective 
to replace all asbestos with safer substitutes whenever possible.

The only exception is that we do not encourage the immediate 
removal of affixed asbestos insulation so long as it is in good 
condition. When it does become necessary to replace worn 
asbestos-containing materials, safer substitutes should be used. 
When asbestos is being removed, proper precautions must be taken 
to protect employees from inhaling asbestos fibers.

Considerable progress has been made in the past two years toward 
making Alcoa plants asbestos free. The attached report summarizes 
plant experiences and identifies successful substitutes. It 
also identifies unsuccessful products that have been tested and 
failed. The report contains sections on General Applications, 
Potroom Use, Carbon Bake Use, Wire, Rod and Bar Use, and a List 
of Asbestos Replacement Manufacturers. This report should 
benefit each plant based on the experience in other plants.

To continue to coordinate these efforts, it is important that 
Engineering and Procurement at each plant copy the Corporate 
Industrial Hygiene Division on all efforts made towards 
asbestos replacement . . . whether positive or negative results 
occur.

Please review this present status report and advise us of any 
new experiences at your location. If we can be of any further 
assistance, please let us know.

SCOTT M. ANDERSON 

SMA:mlf

Distribution: See Page 2
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ASBESTOS REPLACEMENT PROGRAM

Contents

General Applications Page

Belting —Block or Brick — Brake Linings 1

Cement Patch 1
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Cradle to Pot Shell Insulation 6

Superstructure Foot Insulation 6

Pot Cover Insulation 7

Walkway Grating Insulation 8
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Ladle and Ladle Lid Seal — Insulated Electrical Wire 11

Carbon Bake Use

Exhaust Duct Manifold Gaskets 12

Wire, Rod and Bar

Jarke Rack Liners 12

Asbestos Replacement Manufacturers 13

APC 003880



AS
BE

ST
O

S R
EP

LA
C

EM
EN

T P
R

O
G

R
AM

vO

uci3
Vi

43
OiPu

CM
COON

# he
Oi ** O
u >> CO pH O
cd i—f <u o o •—
3 4-1 o o iH pH

- a* d cd CO 3 o
a) a> d o O o
-a v< v. 4-> pH •U 3
cd CU v< 3 CO Pu cdd rH 3 U-I Qi tv Vi CU H

•H 43 a 43 • (U 3 — cd
cd 00 CO CM < d cu Vt<U 4J CO d cd o Pu iH 0) CO 0)

i-O CU vi a 00 3 d0) a 'O V* •< d o *H
o o 3 rH o w cu CO cd 43 vt a4-1 o T3 O <4-i iH d Vi Vi d Pu *

cd O X CO i-4 iH 0) a) CO o OCO 'U Vi Vi 4* iH cd CU 3 a d O oz d d a. * d u > 4-4 Vt o o> •H O On
o 3 cd CO 01 0 CO d 3 CU u cd ON pH
M O CO a) a pH d o 4-1 4-i rH
H <4-1 CO o o Q> P3 0) o cd Vi 4-4 d Vt -
<3 *H 4-1 cd U 0) Vi <u a) o o <U 00
CJ T3 CO c cd 4* Vi i (U CU CO o -U a <•M d a> Vt pH o o CU 3 l 3 =

cd u -O 3 CU 3 4J a 2 CO 44 i Pu z CO-> t 0 CO UU Vt d d 0) in 2 O o r u
3h 'O r4 cd H *H 0) 4J r- ■H 0) O oi
< a) XI 00 a ro d 3 *o o a a.vi o d Q 00 0) • #i 0 O' cd o _ O 3
►J CO d •H T3 cn d o 4J ♦H Vi pH iH CO
< 0) M 4J • QJ •H d (U 4J O Oi Vi
« 4J O a) pH CO 4-1 CO Vi oc (U n-t cd d 0) rH cd d
W 4-1 Vi ID 0) CO CM 3 c a rH Vi o 0) 00 rH Vi o
Z CO o cd a o 0) 4J •H 01 iH o *H V d •H 0 *H
w cd cd cd Vi Pu a Vi a > a 4-i 3 cd > CU VI
o CO 3 u <u d d d Prf cd 4J d Vi cd 4-1 Vi d vi cd

3 <4-4 Vi •H Vt 3 U-i 0) -a O pH cd o ^vi o <U oi 3 CO 3 CO d z o 3 V 0) Z CJ 3
cd ♦H u 43 *T3 U-I Vi •H d 1 cd •• i CO 01 Vi •• CO
VI M H 0) 3 u rH CO CO 0) d a 3 Cfl CO iu d
CO -O Vi H 4-4 X CO £ •H 4J Vi d d IH e 4-i V d d h

cd a> rH cd '•w' 00 rH Vi CU 43 0) a> cd 0) 43 cu
Vi pu X • cd 4) d o • • 3 O *H O a) CO H Vt •H O 0i CO
d i-l 4-4 V4 0) •H o CO cd Pu iH *■"> l <U pH *~i
o »H <4-4 4J CO ■vi rH d CU cu Vi CL 43 cu a
a cd 3 d 1 43 •H a TJ *3 *0 a OC a a
<u <u a 4-1 «H Vi •H rH iH cd d 3 /-s P—N s •H 0) 3 y—\ /-s
o CO •H •H cd CO .J Vi SCI cd CO cd 43 a 33 U CO cd X u
cd u a 4J 00 0) CO a> 00

•h <U cd CO d Xi o 4* a
a 43 M 43 •H a cd o o
4) •H a) 3 0) Vi Vi Vt 5 • •
P* Pu CJ CO 40 0 < 43 <J-i £ rH CM

COtoo
0) V 4^ cd U-i
CO Q o d CO
3 00 *H Vi oc 43

Vi d V4 3 d a
O H P3 <4-4 •H ■U

4-4 VI d cd
iH CO V VI iH Pu
cd OC cd O o pJ

•H d C3 U-i 4J
Vi iH 0) d
0) U u 4^ <u
4J iH o cd a
cd Oi pH Vi 0)
z 03 P3 03 o

0)0 c 
cd 
d01
4-i

u dO 1-4

A PC 003881



AS
BE

ST
O

S R
EP

LA
 KEN

T P
R

O
G

R
AM

NO
>>u
33uX111fa

C-400ON

4 v

--------1

Li

o
tH
44
CJ
0) *3

3 4J a
a o 3
co Ll CO CO rH A a •

P4 a 3 c • ID 3 • 3 rH 3 Li 3
T3 44 3 > > 3 44 3 3 3 d* r4 &o <D 3 44 fa O 3 *> 3 44 rH Z 3 0

CO o c CO 44 44 0 rH rH 3 > c 3 <44 44 tH tH
o CO O tH 3 tH tH o CJ cj 3 O *rH Z CJ <M o *3 44
tH 44 5 T3 44 z o > rH L» 3 a Li u C M 3
Ll <u cO rH 0) CO ON O •k O o J9 C 3 Z tH O 3 Li
X z U 3 X 40 Ll CO 3 rH Z 3 44 3 <M fa rH 3 3
co c a) 3 3 co 0 c 44 o X * 44 •H ■> 44 GO 44 fa
fa cO cj C CO r-H 44 3 u O 3 3 rH 3 3 Li 3 3 d tH 0

rH CO > U 3 M 1 C 3 O tH Z 3 44 3 fa d
Z P3 i o O 3 0) CL s>rf *3 3 3 o Wi z Li 00 O 3 Li tH a
0) 44 € Z 3 O rH U tH <4H is 3 a <M 44 Li 3
u oo 0) CO o w B U rH fa 44 3 z 0 c Li o J3 d
0 c rH *0 3 co 0) O fa 3 3 3 O Li H 3 3 Z tH

/-* Ll rH a> > T3 CO u Grf *3 M o 44 L* 44 44 O 3 a
CM Sn T3 co o 3 3 <44 44 3 3 44 3 O rH u T3 3 3

fa f-H > 3 rH • rH > 3 •» 3 fa 3 3 <4H Li • 3 3 Li 3 rH
<11 3 C GO fa O 0 3 3 O' O 3 Z 3 3 3 3 Li 3
00 jo a) o C rH rH « CM » X> 3 3 <M Li 3 Z O <44
co • • Z no X o •H o 43 3 44 3 3 a 3 3 rH 3 CQ dfa 0) 4J i 44 o 3 < 44 3 O 3 o C g Z 3 3 3

T3 tH (0 44 O r-* CJ Li rH iH > GO 3 tH 3 g 3 3 0 44
■* d c o rH H (0 tH U d O a r—s Z 44 Li tH 44 3 fa 44 rH

rH X c O O C rH 3 O rH rH iH • 44 3 44 Z fa * 3 3 0
4 3 o >N 44 > > 3 O z O 3 3 Z a 3 a
a Z >-5 T3 u 44 3 3 to Z U 3 tH rH U 3 Z

tH rH u CL CO Grf 3 3 Q *n u rH 3 GO O 44 >. 3 Li
CO a 3 3 3 3 3 3 3 fa w 3 fa 44 c 3 O z 3 0
3 CO X • • O 44 *3 *3 L» Z U 3 rH fa 3 tH Li <M
44 a) cO 3 X CO 0) C 3 3 3 rH ■3 3 fa 3 a 44 C >> 'd 3
CO ■u fa U CO 44 0) CO 3 3 00 C to 3 3 3 fa 3 T3
44 3 | 3 c M 3 3 3 3 O 3 3 L» 3 a O M 3 3
cn u H •u >4 cO 3 44 rH 44 44 rH Z 3 rH * 3 3 rH

tH o tH 0) 44 44 >H fa O tH a X a rH 3 H 44 <M 3 tH u rH d
44 4-» 55 44 CL CO cO rH 0 3 ss 3 3 Q tH rH rH c u tH 3
d CO CO cO •rH U rH O •3 *3 H S > 0 O TJ 0 CJ 3 > Q
3 Z * JO P4 CO 0) 3 O O #« O C o • a c tH <4H d a
s 3 rH 3 a) CL <44 U c M * 44 z 3 3 44 3 3 i9 0
01 CO tH w Li a CO a 3 fa X 3 z 3 44 3 3 44 d z u
o CO • • i 0) CO o 44 3 0 •H 3 3 O tH 3 3
CO Z CO u a> 0) 44 0) 44 3 44 U 44 a 3 3 3 3 a tH c a 3 Li

rH 4J u 3 44 B o 3 tH 3 o c Li tH rH tH rH tH d
a o 44 a. o cO M o a 3 X 45 u u z 3 M 3 3 fa Li m z 44
or rH 3 cO z H O 3 3 43 44 >v o o O 3 C 3 fa eg i o O
Z a fa fa CM CO H o fa fa *3 Z Z tH Z 3 Z fp »-> d

0) c0)
co
44 60

L4 3 d d
3 3 rH tH o
3 fa 3 "0 *H
Z 3 3 f-H 44fa d 3 u«H3 HH £2 3

T3 44
rH d L 3 O
3 3 O d Li

tH <44 3 faLi Z
3 44
44 o
3 rH
z O

30)
>o

rHo

o oo
*.3u u 
o co44 (0

cj
CO

£

APC 003882

(M
ar

in
ite

 is
 co

nt
in

ue
d o

n P
ag

e 3
.)



AS
BE

ST
O

S R
EP

LA
C

EM
EN

T P
R

O
G

R
AM

>>u
33
Li

-d0)
PL

CN
COON

01 01 
CO 
COoi e a*0 OJ 3 

fl H Cd *H 
3 CQ ri

0) 
4-1 (0 
rH 

C CL

oQ <0 4-1 *0
<0 d

CO c0
Li CO 
01 Cu i—I 
*3 *H O (QUO
01 Ui4S W 

0) *3

Li pd 
O «0

•3 C0 
01 > 
Ou CO O
0) CO

01
*3
c0u00
Li0)*3

CO
do

to
u01
3*
o

CO00
c

■H

u
CO
CL

u
01

• A •3 *H 
d u-< 
3O M

CO0 
U 
CO <U

pd
CO
to

T3
01 
CO

H 'H

oi t3
pd rH 

3T3 O 
f-1 .d 
3 CO O
A ui

CO CO

Li 4J 4J d > cO o rH a O 01 cd CO •H O
o o CO CO 0) 4-1 01 DO CQ a 4-4 > S-4 DO *H 0)

DO CO T3 O A c *H o 01 pd 01 4-1 a
01 d a •k 3 •H • Lr o rH ? L( .d CO co

pd •H d 01 *3 CO o 01 CQ 0 m 3 01 rH
4J Li *rl A O O O 00 U DO *rH :b *3 CO rH 3 a

CH 4-1 01 *3 Li 4J P CO d 4J 01 o CO cr 01
Ll 01 4J CQ O a CO E 1 a •H d CO a iH Li

0) 0 0) d « 4-1 01 dS 4-1 01 • CO X Li (0
DO 4-1 pd 3 CO A d DO CO 4J 01 01 4J 01
CO CO sc 4J •U iH CO •H co d o O 01 Li CO co pd

CU rH 'w' CO 01 A CO w •H o Cu 4-1 a Li 3 •H
Sw' CO #k >% 4J CO CO A 3 a O •3 *3

•H CO CO 0) 01 O u Li 01 4-1 o 44 d 01 rH
Li d o Li CO rH CO • CO O cd 01 rH tH CJ •H Li 3
01 o •H 01 c0 iH 3 01 3 rH O. X 4-1 4-1 d rH 01 O
u •H Li *3 X 4-1 4J <c 4-1 U CO 0 CO 4J ,3 -3
CO 4J Li cd d O *H CO CL O iH -Q d ■H d 4J (0

co 6 CO CO a) /-s d> 4-i d o a rH 3 4J cd
3 O !3 .d d •H 4-> pd 3 01 CO * d H d rH
JJ a) •H o 01 Li CO CL a 01 *3 01 Cu 01 3
CO 01 rH a d • 3 C0 01 *3 o 4J 01 01 4-1 pd tH
u u a d Q Li 0) d S pd 01 * CO CO A 4J o 01 Li
CO 4-1 CL cd 3 0) CO tH CO u CO Li CO CL pd 01

i cO > 3 Ui rH co CO 01 Li 0) U O H *3 4J
u CO 4J •3 d <0 rH CO o d O a co 0) 3
d o u d d 4J rH O 4-1 rH Cu CO 01 d d 4J a
01 4-1 01 cO 3 cO CO O 01 rH 01 o Li DO 3 Lf • rH
a CO T3 rH o •H a cd Li 01 *3 0) 'C 3 3
0) <u co CU Li CO O rH 4-1 pd >* 01 CO 4-i 01 CO
a pd 01 Li Li rH d 4J 01 CO pd rH 01 co 4H u d 4-1
co CO .d A rH 01 01 *»H 0) CO pd o 3 rH d O cd 0 O

rH co 4J rH •d g 5 4-1 o a Li CO A rH o d
a o 3 CO c0 g rH a d 3 -3 a >s a
01 c o O s 0) o 01 o rH cd d d (0 d 3 cd 01 0) Li
os <3 &u CO CO pd u ? a 3 o M 3 cd CO a Li pd O

DC
c

O
cOCu
aa
3

Ph

APC 003883

Si
nc

e s
pe

ci
fic

 ne
ed

s a
nd

 eq
ui

pm
en

t ty
pe

s v
ar

y d
ra

m
at

ic
al

ly
, 

pu
m

p p
ac

ki
ng

 an
d g

en
er

al
 pa

ck
in

g m
at

er
ia

ls
 ar

e p
ur

ch
as

ed
 at

 
th

e p
la

nt
 le

ve
l. Su

ita
bl

e r
ep

la
ce

m
en

ts
 sh

ou
ld

 be
 so

ug
ht

 by
 

pl
an

t P
ur

ch
as

in
g b

y d
ire

ct
 co

nt
ac

t w
ith

 m
an

uf
ac

tu
re

rs
 an

d 
su

pp
lie

rs
.



AS
BE

ST
O

S R
EP

LA
C

EM
EN

T P
R

O
G

R
AM

X

u
G3
U
X
g

Ph

cm
OOON

T3 oj a>
(11 a 00 x
CO <0 cd
3 00 X o

cd 4J
0) 0) a)
x x u4-1 Q
c
G 00

pH rH

o g c «u
o3 CO

T3G
CO
3
G40

•iH tH ai 0 O G •H tH 4J G 0 X X o u B
rH E rH CO • X O a G CO Li 44 O G G G

• cd X rH rH CO O 3 a G O Li CO rH a Li
u G O CO cd G X M U G CO 4J 4-1 B a G a G
c CO O 4J bo > O ■U G CO o 3 X G o O
M rH c >* >► 3 CL Li G G G rH Li ■u 1

Li X 0) 4J G O s-/ G e CL X tH rH 0
0) » o > *»H E H o CO rH 6 G • G •3 s00 44 B g rH 4-> G CO 0 G G rH 3 CJ G L
cd 0) O L tH 4J a G J4 X •rl rH C * G CO CO G

PH u <u u a X H bo o 4J 4-1 CM G tH G M G 3 X'-z o a u G G pi O O O HV4 o o 4-1 u tH rH Cu CO r*- in *3 rH tH G co
>4 X M CO • Li CO rH G G rH 4J X G G co

pu CO 3- CO 3 G O Li CM 4-1 •H CJ G G 3 tHw CO *3 rH G O G 44 CL G O CO £ G 4-1 CO
o C • cd 6 a rH CO rH *K tH Li O (0 X G

CO 0) 4J cd CO 6 tH bC (0 a CM L» > CO CL U G o >
3 a CO G u 4-> G Ll G G G 4J 4J > X tH •H
4J o 0) T3 O G ■H G U u 00 > G X PH X 4-1
cd X xi rH •H X CO X CJ G 44 M G 'w' Ss 3 G
u CO O 4-1 4J 3 CO •H 3 3 4-1 G 3 O CO X X G
CO rH cd B G O 4J PH CO O M rH O G 4J CM G Li

i Li *3 U G G rH X G GO r >• CL G
u c 44 0) a> o G tH *3 *3 > tH •3 G r-4 O X
c o X a o g O G G • > G rH 3 rH Li rH
G rH u o oo •3 *i—» 4-1 CO G CO G • 6 tH G r-4 3 G
6 cd g G G 3 O G G rH O tH G 44 CO
s G a c bo CO GO G H X G CO 44 4J G CO O Li
o CO cd g G 4-1 T3 G M G 4-1 X iH 4-1 G CO CO 4-1 G
cd Ll rH 0) •H •H G tH H X G tH CO M G GO O Li G CO X

rH 0J a 5 4J CO rH X G G G X c CJ G CJ G 4-1
a XI 4J CO *3 3 G m C CO 3 X 4-1 CO tH X O X o
a> iH c 0) cd G <U G I G G Li O G G CO O tH 3 CO 5
X PH X a G L* CO M O bO U *3 B GO 3 4-1 pH CO G <

'O0)
CO
3

00
c

a) a) 
M o

0)
CO > U G C X (0
rH X 
PH 4J

COX 0) CJ 
X O

CO
rH GO ^ nj H H J3 

rl 60 D.-H

C O
a> x s0) X

X o 
o

rH

<0o
>*
XI

a)a.
c§

00 GO
c a

•H tH X r-» 0 G 
cd a) 
a co
U *3o c44 g

Go.
ooS

APC 003884

Tu
bi

ng
 Ta

pe
 fo

r 
Ta

pe
 re

pl
ac

em
en

ts
 inc

lu
de

 Py
ro

te
x,

 Re
fra

si
l

fu
rn

ac
e s

ea
ls

 
Fi

be
rfr

ax
, an

d N
or

-F
ab

.



AS
BE

ST
O

S R
EP

LA
C

EM
EN

T P
R

O
G

R
AM

>>
V*CO
3U

JO
3pH

CM00ON

CO M
CO a i 3 •

>* CO o o 3 3 • O
cO rH U CM O U U 3 o
B 4) 00 44 ^ 3 *rl 3 *H 3

a V» O' 44 U M G 3
rH o 4) 4) ^ •H U ft O JS •
CO CO JO >4 O' 3 3 44 3 G "3 3

»H iH •H rH 3 3 O Vi « 3
M c 44 S % *3 a* J3 rH rH O CM 3
a) •H C 3 3 3 44 O »H
44 CO 4) CM 3 o 3 O 3 CO 60
CO 3 tH 3 a 44 • G
a Vl •o CL 1 w o 3 E CO rH *H

•H 4) 3 3 a • U 3 'O 3 M
* CO 0 • 3 C 3 •rH J3 3 *3 ±4 3
cO 3 U »-> JS 3 3 3 H 3 3 X *3
V-I *3 o • 3 -C 3 3 3 3

4-1 4) >. a z J4 U G 3 >» 44 rH 2 CL
V» M rH c a U rH JD O 3
3 Cd rH 4) * 3 3 a 44 •»

JO 0 3 JS Jrf M 3 44 3 3 o ►» 2 *3
*n •H O 44 44 O O 3 0 60 jo CO rH

Cm CO o 60 M 60 3 3 3 3
3 CO CO *3 >4 C 60 c Q 3 *3 3 B tC
00 Vi o 4) 4) P *H iH S 60 3 3 o
«0 0 44 CJ CL 4) 6 >-1 E a 3 U M

Cu CO CJ CL rH Vl 3 3 3 vO tH tM O
rH 4) 3 3 *3 iH •H 3 43 rH 3 60 G
*H P CO M T3 3 a G u < )4 Vi u

CO co 3 3 jo 3 C vO *H 3 a 3
CO cO CO CO «U >4 3 o JO 3 3
V» CO *3 CL 3 3 *H TO J3

44 CM J= c * G V» M }4 3 44 O
0) 3 O 3 • •H 3 *H *H 60 M 44
3 cd 3 o 60 3 *3 3 *3 CL *H

44 4) 41 * o /-s 3 JS G 3 G
<0 CM U CO 3 3 M 3 "3 60 3 Vi 44
u O CO CO 3 U *3 60 O 3 3 3
co tH 4) *3 *H 3 G 44 3 rH JO JO

0) CL G *H J4 M O •H rH rH So •H
■u *3 G 3 44 O CM 3 G 44 »
c 3 G 3 J4 o 3 3 3 •H •3
3 a «H H JO 3 *3 U ►3 J3 Q- CL > CJ 3
e rH M O 1 >* >% >» •H *H
3 CO T3 « 3 3 M O M 44 tH a v*
CJ 4) 4) • ■3 O *3 O CM 3 O 3 4J
cd > CO CO 3 S G 3 1 *H a Vi

rH 4) 3 4) U C 3 *3 3 Vl 3 G
a 4) CO 3 3 u G H H U 3

rH 4) <0 O .£ CO O *»»*. 3 • • 3
cd CO JO CJ CJ H >4 3 O' 3 rH CM < JO

3
Vi

•H
3 3
3
P 3

rH
^3 a

3
rH O
3 o

•H o
Vi a
3 E44 3
3 JO
2 H

APC 003885



AS
BE

ST
O

S -
 PO

TR
O

O
M

 US
E S

U
BS

TI
TU

TE
S

cQ o
• •

CO 3 CM m
CQ 0) rH Li • co­

rH m. > X O »H • 00
«H X •O *H cQ »n </> at T3 c
•H 00 M CO Li X Li •H
3 l CQ CO CQ X Li 41 CQ

3 O 3 CL o o O CJ
X X M B cQ 3 X 0

• CO rH CL o at r CQ Li
u iH g o o X rH

x o Li *H O o in ■U *H C
• *H x u 3 m CM Ph •H

co co CL Li • CO I
> U 'V rH cQ iH Li CO B T3

3 fH o • </> o a) at a)
0) *H o O 'U Sn iH X 41

2 a 3 o 3 Li 41 CO CO cj rH
L- CL X •H CQ CQ •H H Li CO 3
X CQ 0) CO Li O H o •H Lt CO
0* M •H 0) x cQ T3 fH O 0)
u. *3 > a iH 3 Lt CO L-l Li

C Lt iH cr cQ c •H
CM CO O o 0) *H O ■H X 00 'O
X CL •H 2 00 X H c c
O' CO 00 fH C rH CO •H cQ

3 
o u
CL 3

s «h 
>U C rH 3 X

3 o 
o o 

•h o
at 3 at X ± 3 *H cl m at at a 00

Li B m c ^3 CO O Li 3 3
c o H co C O : lh cQ Li Lt •H
a> a «H CO rH 00 c Li *H 3 X o o U 41
S 3 3 rH c X 0 CQ 3 s CO co
0) Li a <Q Cz3 0 IH *3 Li CO O Li ■3 3
u T3 CO o *-) c at X Li >% CO 3 3 Lt
CQ rH CO 3 H at CQ CJ 0 CQ CL Li

rH 4-1 O at T3 O cQ CO Li I pH at S 3 CO >>
CO a. CO X o at U at 3 X Li CO o CO 3 rH
41 a> o 0) o *H T3 •H H Li Li 0 G at 41 u *3 Lt
3 Li Lt 4J 3 iH at 3 L-i «H 00 Li X *H *H o 3 3 G
O) CO — CQ cQ co CQ •H 41 c CL 3 X 3 X 3
fi *U B iH c U 3 X a CO at H = X *3 LI X CO Li
g o at i-H *3 41 CO u at X J- CO <1* o Li O 3 L»
o o at *H •H O c at at o. 3 Li O M CQ at Lt Li O u 3

CJ a X 3 a z H X X co CO CO CJ -H at CL eu O H CJ CJ

3 3
<«—N 0 X Hi Hi 3 3 3
X •H u O 3 CJ C 3 3

u 41 *H •H •H 3 3 3 3 3 3
3 3 3 Li Li Li CO 3 •H 3 ♦H —
00 U G U Lt Li CO 3 T3 3 “O —
3 O 3 3 3 3 3 3 3 is 3 3

Pm X 3 3 3 X s 00 X CQ CQ

TJ
Li
3o

CQ

pH

-a
H
3o
x

-3
Li
3 Lt

3 O 3
3 CQ 3
3 X

rH rH X
00 iH

3 Li . *H CJ CJ
3 rH 3 Ch ptf P4
4J *H X CJ CJ
3 H •H rH
4J Pl o pH rH
iH O •H *H
4J Li 41 3 PH PH
3 Li *H 3

B
1

X 3 Li Li B
3 3 3 3 3 3

C/3 O' CJ a a a

C

<3
VI

i-i >»
s $

2 'S
M * 

Ph A
1 £ 
3J*^*
° iV
4J Via
3 rj 
3 ^ 

X)
CO<
X

\*->

30)
X

CO

^x rH

ON

CJ 1
Pi cu
CJ

3
iH Lt
*H •H
CH 3 O

1 •H X
s Li X
3 3 1
CJ S Pi

ftf
u

ua)
a
co

41
0
o

Ch
3

3 O
Li •H
3 41
Li 3
o rH
3 3
Li 3
Lt 3
3 M
Lt
3
a
3
X

APC 003886

M
ec

ha
ni

ca
l En

gi
ne

er
in

g D
iv

is
io

n,
 Pit

ts
bu

rg
h,

 
pr

es
en

tly
 sp

ec
ifi

es
 eb

on
y a

sb
es

to
s fo

r th
is

 ite
m

. 
Te

st
s o

n o
th

er
 m

at
er

ia
ls

 ha
ve

 no
t be

en
 su

cc
es

sf
ul

.



AS
BE

ST
O

S -
 PO

TR
O

O
M

 US
E S

U
BS

TI
TU

TE
S

o

u
co3
U
X0)
pH

eg
00

• 00 00CO Vi eVl u 3 •H <U*H o JD CL xCO 4* CO CL c 4Ja. 4-1 CO CO CO0) CO 4-1 Vi d COVl -X tH 3 T> o COu Pu C *HVl o >. 3 4J *oo 3 r X 0 co 0)4-1 • c Vi rH COo CO o co CO rH 3H CO Vi ♦H o COrH rH 0) CO 4-» eg 4J C<D co > •H CO m CO <U3 o > a> r-s. d QJ• * a Cv -rHCO *3 Q co X
u u co co Vi CUVi cO • 0 00 0) >o *3 d PL c 4-1 O .c CO

3 C o H 0 5^- 4J x •
CO H 3 Vi o rH• A u U (D a> <D CO CO COo CO CO a a> CO CO c u •H

•H rH c 3 CO M •H Vi
Vl 3 3 rH H rH Vi 0)rH X) rH o CO rH M T3 00 X 4J

3 cd 3 c d cO c a) 0 • cO COT3 4H 4H 4-1 >» w 4J a M 4-1 60) co CO • « Vi d cO E CO4J CO a) CO rH *3 O •H rH c cu X CO 00co cu .c <U rH rH 4J CO *H J3 CO dto 0J u u <U u <U U S H p CO •H4J ■u o u 3 *H CO CO *H tH 3 rH 4-1
c 3 0) 3 X 4H 3 C rH X c 00 COa> cu CO rH co CO CO CO cO a> <y H Vi rH£ X JO .X 0) H rH X u a 0) 3£ ■u 3 4J Vi T3 4J rH o co co 3 X COO O 0 O O O *H cO •H <y co £ rH *H dO H z Q z 3 CO to 5 S X < CO 4-1 rH

0)
d Vo CO cO co .X XP-» •H d d d o o4J cu 0) d <y tH 4J d0) CO co CO H CO Vi CO

00 o CO CO •3 co V4 d *3
CO O d d cO jo CO 0) cOPU X S S pa E 3 3 pa

CO
<u 4J

*iH 0)
Vi 3 CO
4-i jd 1
CO CO PC
3 co

•3 T rH co
d CO eg <0 co

VH CO 0) rH
co rH CO 00

U rH Vi o
tH O 0) a4-4 ja Vi

0) CO • ' Ph tH (U
4J CO CL X CM
3 *H a <U H m

4-1 Ph <D 4J 1
tH H •H 0) o X PH
4J CJ 1 d 4-1 tH 0) vO
CO cO J3 ♦H O Vi 4J en
X a 00 Vi Vi *d CO 1
3 rH *H J9 >% co s o

CO < 33 Z Ph Ph <

d d
o o

(0a
aa<T

oa>
a
to

cO
r—I3
(Ac
u
ai
>
oo
o APC 003887



AS
BE

ST
O

S -
 PO

TR
O

O
M

 US
E S

U
BS

TI
TU

TE
S

3
>

X

PSU
cd
3U
X
3

Pm

CM00
as

3
c
3
a-x0)
aj3
XI

X
aj
•H

.XMO5
O
Ps
CO
cda)
00
d PS >s

•H Jj Jj
AJ o o rH
CO AJ JJ 3
0) *3 o cj cm
JJ 3 3 3 3

aj UJ MJ 3
>> CO CO 3 3

CO 73 rH 3 •H •H a
4J 0) JJ JJ JJ AJ o
d rH d 3 3 3
oj X 3 3 3 3 3
g 6 X
g 3 U X AJ JJ
0 M 3 o o O 0
u CJ O H z z z

aj >v rH CM
o M pH 73 •H o
3 O 3 3 AJ

73 * CM 3 jj 3 AJ
O X O <d 3U 00 JJ *H 3 AJ OCL u c > U *W a •

3 3 3 AJ 3
3 X a U JJ 3 pH
3 3 3 Oh cd X X
3 AJ CJ JJ X H cd

rH JJ d JJ u
00 •H 73 • cd cd
U Oh 3 3 73 3 • a.
3 CJ 3 U •H X a
X ** Sj C <d AJ 0
*H d 0 •H jj 73 cd 0
4J 0 Mj pH 3 O X

1 ♦H d JJ u O 3
AJ 3 •H O 1 > c U
d •H 3 a 3 3 cd

• 3 > Vj U cm jj
3 6 •H cd •H O rH 73
3 3 Q Vj 73 UJ o o

rH O 3 d S-T 3 e 0
X 00 X cd 00 3
s 3 d •H u X cd o
3 *H «H MJ 0 o AJ AJ
U X H z z c 3
u JJ 3 rH cd 73 JJ

3 *H 73 3 5> 3 cd
u 00 d Pm d U 73 3 3
•H d ■H 1 cd 3 Cd O U

rH •H 00 a a. 3 CL JJ
3 • » PS d 3 c a th X

MJ rH JJ w X •H o 73 3 73
3 3 JJ u 73 X C
3 CM pH cd 3 d cd
3 3 PS 3 73 X 73 X 3
O 3 tH a 3 3 H X pH
a 3 JJ *H iH 3 *H 3 «H
3 O d d CM 3 CM Pm
3 a 3 3 *H d ■H • 3 1

3 Jj X CJ a 73 W a
JJ 3 Jj 3 3 3 3 O cd 3
O d 3 3 a X o. O X XZ X O Z 3 jj 3 * CJ o

r—1\ o cd cd cd rX
00 •H d d d 3

JJ d d d c c 3 3 3 •H
3 cd *H *H •H •H 3 3 3 H
oo CJ 73 73 73 73 73 3 3 3 H
cd o cd cd cd cd Cd «d Cd cd cd

Pl X X X X X X Z z Z 3

*3
H

X cd
G *3 o

u •H M X X 5s
3 JJ 73 cd x d
CH cd H o 3 o
cd pH cd X 3 73 -H
x 3 0 ^9 d H JJ

3 X ; 3 cd cd
u G Cs| a O pH
iH W “ X 3
pH pH rH a Vj 3
O cn pH u 3 d

o d i 1 1 3 X M
3 6 pH X •H

3 1 X Ph X ■H AJ Pm 3
AJ X X a Pm o pH
3 M 3 3 1 u pH pH
JJ rX X 3 JJ JJ a Ps «rH *H
•H 3 3 X *rl •H 3 PH Pm >
•M JJ JJ AJ *0 d C a L w
3 0 O o u iH •H o a -H
X u U u cd H M o m 3 3
3 Ps Ps PS o Cd cd X 1 x o
X Ph PH X X z Z o Z O X

co

cdu od ad o
a
a<J
a

ua)a
cn

3 
CO 

> d

cd&
APC 003888



c
o CO
iH OO
CO c
o • iH

00 u 4-) CO C
c u cj Vj •H

r jo o 3 aj rH
. JO CO a 3 a n3 G

00 00 CO co C O CO
u c CO 0) •H u M rH o
3 iH rH 4-1 G a. • iJ

x> u 00 o G 3 pH 0) CO
CO 3 4J O > co 0) 4J 34-J 4-1 4-J U 0) *H 3 *H JO

NO ■U •H O -o u JC >i CO CO
rH •H 4J o • « cx 4-4 T3 3 COIX CO u cl 00 CO
>s JO 3 co c 0 o -T3 M TJu * 3 >1 4-J •H 4J 4J C <u c
«0 c CO co U CO cO3U

JO
3
ft*

CN00
on

o
to ^ :

nO

CO CO 
0) 00 
4J 3

00c ►» 3a a >>c

CO

•C r** 
00 ON 
H rH3
X) C 

CO ou u
u u
*H 0)
CU sc

o

qj lj
4-1 »H 
•H CO 
3 C 
cr 3 

U
C0 -u 

•iH

CO
4J

CO 
■H CO 
«0

-r-» qj
M rH 
3 JO
4-J CO
co Ha 3

> 3 r-f O >i 4J c a o a > 3 JO 3
•H u U CO CO •H 3 •H iH 4-J H
Q iH r-H 3 co o JO 4-J 4J CO 3

00
CO T3 G O u s >> 3 3 JO
c CO CO •H CO JO 3 00 > •

G co Vj a m • A 3 iH -X 4J
*H M JO O •H O CO -C T3 JO i-4 3 o O

4-J u r-H *H 4J 4J 4) 4-1 14 3 iH 3
0) iH <* 3 U o •H O •H 3 3 U
3 4-4 5 22 U 4) a 3 co 3 00 3 4J u >s
c O W • O- U rH 3 3 X 3 3

*H X Z U 3 ON cu a 4) ♦H «H 3 6
rH rH 00 0) CO cO 3 -H CL 4) a u 00
3 3 c CO JO »rO •H G *H M *H • 3 3 *3 •n T3

4-4 4-J w 3 JO O a a 3 W 3 3 3
CO CO a X 0) 4J •o 4J 4J 3 3
CO CO rH T3 3 0 JO 0 *H TO co C CO O rH a
3 3 CO 0) c Cu -w 0 3 o CO (0 CO U >» 3 3 3 3

CO CO o u u U *H 4) 00 o co 3 o rH O 3 >
4-) (1) o CJ •H cd a 4H 00 00 rH » rH 3 U iH 3 JO •Hc rH 3 3 c 3 3 o o TO 3 00*0 00 4-) 3 3 O CJ 3
0) JO CO CO cO iH rH *H 3 iH CO U 4) CO 3 3 CJ 4J 3
E a JO a cO U 4) Jrf 4J rX OJ rH 4) •H H j: 3 3
g 3 4J u u *H -Q T3 O CO o JO tH JO 4J M u 3 3 CLo J-> o o 4) rH G CO *H O 0) o •H CO ■H 3 3 3 3 3 X

CJ O z z S 0) CO 4-1 CO pj 4J hJ 04 4-4 X, 3 U s JO 3



AS
BE

ST
O

S -
 PO

TR
O

O
M

 US
E S

U
BS

TI
TU

TE
S

m

s
HS rH
00 CO rH
Pi •H • 3
3 ■u p* d 3

HP 4) 43 O CO
CO CO 43 4J *H Pi 34-1 44 HC 3 4J 3 na
o 44 co 6 CO H3
a *r4 o rH oCH T3 d H tH 44
CO 43 O rH
cO r 4-1 rH CP Pi 3c <0 >% a 3 • 'O
CO 0 d CJ> 3 44 3 3
o •H 60 • 3 3 3u CO 43 CO CO 4J Pi 3 dCO •H Pt - *H o CL
4) > CL HP 3 d • wk

H3 •H Sou T3 4-1 •H 3
CO Q *pH o O 3 O
cO rH P» Pi na 4J

00 CO Pi o CL rH 3
60 d O co 44 A 44 3
d ■H U o CO C na •

*H Pi CO .X rH o 3 3 d
U 43 43 » Pi HP 3 3 3
CO 43 40 P« 0 44 •3 3 4J

i-H d CO 41 3 3 Pi 3 44
a. •H CO > 60 > CL 3 0rH 0) CO 43 ^ d O

3 pi d 60 s rH rH Pi 3 3
4M • w COO >> CO rH a >, rH Pi

CO .« u *iH HP CO Pi 3 3 U Ha O
CO rH rH rH ^ HO O 44 *3 o 3 s
4) 3 -H cO 44 "> O 44 3 d u 44

CO a 44 3 o rl rH L u rH 3 3 o 3 *3
44 a CO ,3 tH a co a. co 44 3 3 3c 3 CO 4) d 43 *H 44 d U *3 44 3 O3 CO 3 Pi cO CL Pi *3 CO 43 O 3 3 3 3
g a n= CO 43 rH rH Pi 3 4J *H rH
g 44 O 0) u 44 3 u Pi 3 3 44 U a
0 o 3 >4 43 CO co O co 3 d 3 3 O 3
o z CO CO s: •h e » co CJ d> h to X pi

d 3
o CO cO CO 3 3 rH

o *H d d d d d 3
H U 3 43 4) d 3 d 3 "O

cO CO CO CO ‘H 3 «rl 3 -X
<11 O CO CO CO *3 3 *3 3 U
60 O 3 3 is 3 3 3 is O
CO r3 s X s pa ' X co s 04

Cu

•3
P<
3
O

CO *3 na
CO co Pi rH pH
cO rH 3 rH 3

rH 1 O | ■H 3
00 X pa X CO
u rH

i-H 4) rH 3 I z 3 44
CO CO rH o ^ 3 3
0) •H 43 HO Pi 3
CO Ch CO tH U rH Pm CP
Pi Pi CO rH
a> CM 43 3 3 3 6

CM H6 3 PH O U
3 •H I rH Pi rH 4J Ou pH H PH CL rH 3 44
O H S 3 H 3 3
u H* I -X 0 3 HP Pi
•H a) H 03 4) U 3 «-3 3
4-1 4J 4-4 J3 44 Pi O
CO 0 u 0 4J 0 S 3 =

•O w rH Pi o Pi 00 JD CM E X
3 4) ^ rH ts '■>«* iH —. 1 1
to Pm PH PM U Pm rH CH rH •n ►3

c CO
o 44

*H 344
cO COa cO•rH CJ CO

pH 44
a u 43
a- a H4
<1 3 CO

Q CO
o O

•H 44
44 CO c
•H 3 o
U CO HP
3 £ a
CL X • *tH

CO W C/0 APC 003890

M
ec

ha
ni

ca
l E

ng
in

ee
rin

g D
iv

is
io

n,
 Pit

ts
bu

rg
h,

 
pr

es
en

tly
 sp

ec
ify

in
g P

yr
ot

ek
 T-

l fe
lt 

m
at

er
ia

l fo
r th

is
 ap

pl
ic

at
io

n.



AS
BE

ST
O

S -
 PO

TR
O

O
M

 US
E S

U
BS

TI
TU

TE
S

\Q

>>
4
3
3
4 

JP 
0) 

Cn

CM
00
CTn

• 4 .
,3 0 3
DO • 44 CJ
J-» rH •rH
3 3-0 4-1
^ H flj u
3 4 3 3
4-> 3 3 4
4-) 4J a.

• «H 3 3
H CO d E L 4-1<0 3 3
a> 3 r m 3
CO D 3 1 rH &

4 O CM 3 3u ,3 rH • •H *H CJc | 3 CD .X 4 3
3 rH Q 3 *H 3 3 rH
4 3 3 > 4J 4-» a
0) 3 <4-1 •H O 3 3

<4-1 3 o 3 Q 4 g 4
4M •H >>
*H J3 DO 04 3 •3
T3 3 4-> >% 3 *H 3U 3 rH •H 003 u
4J rH O 4J M C H
3 /-n 3 £ 3 3 *H g

JO CO £ 3 3 >> 4M
s~' 4-> 4 3 3 44 O hJ

3 4 3 3 •H *rl0) (0 3 CL 4 DO CJ CO
DO rH *3 a C 3 4 •
CO CL iH .3 • cd a 3 >s
CO 3 3 <U P A 3 >% 4
3 4 4M 4 UM rH rH 3 o0) CO 3 3 rH • 4-i

CO *3 pC CO • « O 4M CJ rH rH cj
4J 4 4J Q> *3 o 3 rl U H Bj 3
a CO O a 0 s3 3 3 3 3 3 44
3 -o o O 3 3 3 4 3 3
g C 3 3 DO 3 U .3 3 3 *H
e CO CO CO 3 a O 3 > 3 Uo •u X 3 O 3 3 3 4 3 3 3

CJ C/9 4J 3D 25 HD CO S DM O CO

3 3
/—s O 3 *3 3 3
rH *H o 3 3 3 3
rH 4-4 •H 3 3 O 3 3

3 4 3 •H CJ 3 3
3 CJ 4 3 *3 3 3 3
DO C 3 JO 3 3 3 jd
3 h-H 5 X 09 < S x

PH

CM

rH 3 d
•3 O. o *

rH 3 3 CJ 4
3 rH H *H O

A O rH Uo 4 Q m •H O
4 rH 3 l CO 3
3 3 CM *3

JP t*4 *3 a 3 c
^ : 3 0 ■3 4 O
3 ^ 3 CL cd 3 3 0 0

cd *-* CL CL 4J U 0
CO o 3 rH 3 3 4 0

< T3 cd 4 3 3 3 4 3 0
3 f 3 1 3 3 3 4 3 a cm
U 1 rH 1 O 3 H CL CL
3 li 3 3 rH J5 4 a o *

4-» w c w 3 •H 3 pd 3 O •
*H > o o 3 3 4 JP 3 H >
U ^ $ as 4 3 3 *rl 4-1 *3
3 3 4 JP t*4 O £ H O

HP r« 4 .3 44 JP 4 DO 3 O
3 •4 *H •H 3 3 “ to •H 4 O

CO tJ < Pm Pd 4 rH 34 3 CQH

c
o

•H
u
3
u

a

I
>4-1

U
0)
a
to

0)
4
3 
u 
vO
4 
3 
a|a
3
H

0)
4 
3 
(0

„ O -
dc & a)

x
w w

m
CM
CM
l

04 T3 
O

« 4 
DO rH 
C (Q 

•H O 
M

♦H * 

U 4
0 o

Pm U 
O

5 3
cm a

1 cd 
Pm ■n

CO
4
a)
4J
co
aJS

APC 003891



00
CTi
iH

m
01
,3

rH o
u

>» u
u o
to
3 u
M s • • • • • ,

^3 0) >> 5s X >> >*
Hi B pH pH pH pH pH

Cm a *H •H •H •H •H
•H CO CO CO CO CO CO 3CM cd cd cd cd cd 3 3

CO CO <3i Hi 0) <y a> V 3o>
nH JJ CO CO CO CO (0 CO 3

u x 5s x >. X >> >>
Hi cd cd cd cd cd 3 3
O. M u m u u U M
X
w

CM CM CM CM CM CM CM

>N 5s 5S 5s >» 5s 5n
• u u M M u M M

T3 o o O O o O 0
Hi JJ u JJ u u M 4J
JJ CO o a o u o o a
CO w cd cd cd cd cd 3 3

CO 0) H CO CM CM CM CM CM CM CM
CO jj u D u CO CO CO CO CO 3 3
w c H c •H •H •H *H •H *H ♦H
H Hi 0) M Hi u ■U 4J JJ U U M
D g X5 E-t g cd cd cd cd cd 3 3
H E CO g CO CO CO CO CO 3 3
M O O CO o c c a a c 3 3
H o H . O D p D p D D 3
C/3 CO
CO
£3 Cd
CO CO

53
w
CO Qtf
p y—N c < c

CM o 3 CO o cd cd cd cd cd 3 3
w H •H a *H c d e 3 3 3 3

u (V a U 0) a> Hi Hi cu a; Hi
<c 01 3 (0 cd CO CO CO CO CO 3 3
CO to o CO <* o CO CO CO CO CO 3 3

3 0 h o 3 Cd 19 cd J9 JS 3
z P- J X Q p 2 x X s X s X
o o
CO cd
OS
<
o cd

cd
1 JJ M u

0 s cd
CO o pH
o CQ 1 >
H o 0|
CO c -w CO
u 0 u o 3
CQ •H ,3 H J= J2 0) 0) a
CO JJ Cd CO 4J 4-> a c a 3
< •H X Cd o O cd cd 3 H 3

CO CQ pH pH H H CL
O cn CO CJ a CO a 3
a l < co CO CM H
s s »H CM cd CM U

0) o <U <r •H T3 -3 o
4J o * u Cm H o c H 3 o
3 VO 3 Hi X CM
■u .X 1 u * .X pH P<S fH
•H 4> as H a) Hi a> <U PQ a) X
JJ u JJ JJ JJ u U 4J Hi X
CO o - CO o O o O 0 U 3
,3 u m .a u U u u M 3 4J
3 >% i 3 X x X X X a> 3

CO pu > CO Cu CL, CL, CH cu z CM

T5
3 »H 3
O O O

•H CM *H
M •H 4J 3
3 3 3 u
U U 3

*H S •H 3
iH iH •H
a 4J 3 a hJa a JJ a
< 3 Hi <a O
o 3 u 3
•H M 3 •H «
CM 3 O CM
•H 3 *H 3
a 3 U
<D J= Hi U
a X a 3
col Cd CO APC 003892

Ze
te

x 3
25

00
 

M
as

se
na

 
Su

cc
es

sf
ul

 so
 fa

r; e
nc

ou
ra

gi
ng

.



1982 February 16

Product

Pyrotex

Flberseal Products

Refrasll

Nor-Fab Yarns; 
Fabrics

Fiberfrax

Hi-Temp 270

Ceramic Fiber 
Products

Marinite and
Other Products

ASBESTOS REPLACEMENT MANUFACTURERS 

(Page 13)

Supplier

Newtex Industries, Inc.
Railroad Avenue
P. 0. Box 25
Victor, New York 14564

Pyrotek, Inc.
East 9601 Montgomery Avenue 
Spokane, WA 99206 

-0R-
Box 77 - R.D. //I 
Claremont Road 
Carlisle, PA 17013 

-0R-
Santa Fe Springs, CA 

HITCO
Division of Armco Steel 
Middletown, Ohio 45042

Amatex
1032 Stanbridge Street 
Norristown, PA 19404

The Carborundum Company 
Insulation Division 
P. 0. Box 808 
Niagara Falls, NY 14302

Penn Compression Moulding, Inc. 
Burton Street 
Pittsburgh, PA 15218

Kaowool
Babcock & Wilcox

Cem-Fil Corporation
Two International Plaza Drive
Nashville, TN 37217

Keller Glove Mfg. Co. 
Plumsteadville, PA 18949

Johns-Manville 
The Manville Corporation 
Ken-Caryl Ranch 
Denver, CO 80217

Telephone No. 

716/924-9135

509/926-6211

717/249-2075

215/277-6100

716/278-6221

412/351-4004

615/361-4664

215/766-8818

303/978-2000

^ •

APC 003893


