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KAYLO HANDLEABILITY ¥S. REPORT NO.:  20853-1 T .
COVPITITIVE HIGR TP, DATE: March 27, 1961 - ~-
INDUSTRIAL INSULATION BLOCES €& ¥, B. Ball, Jr. « Xew York
B, E. Boyd - Toledo
R. B. Crimpie - Berlin
R. ¥. Fexry = Nev York
G. L. Xalousek = Graoville (2)7
D, ¥. Ladd, Jr. = Nev York -
B. N. Marsh, Jr. = Nevark
R. ¥, MeArthur = New York (3)
B. E. Nickell = New York
A. J. Pearson = Nevark
O. ¥, Pfeifer = Berlio (2)
J. B, Phoads = Berlin
R. L. Schaestder = XNev York
Y. H, Sedgezan =« Toledo
X. C. Sh=an - New York
¥. X. Bidvell = Toledo
A. C. Biefert = Granvillie
B. V. S=!th - Toledo (2)
J. A. Tonlizson = Santa Clzra
Pile

The purpose of this report is to revier the prodlem of handleadbility

and to set forth criteria sgel
£zay be corpared in the future.
vork done leading to this study.

RECOMMINOLTIONS:

¢

sst wvhich Xaylo and cozpetitive products
See Test Report 20745 (12/28/60) for

It is recozsended that the ball inmpact test be used as a bandleadility

zeasurizg devise,

For 1-1/2" thick block or 3"z 1-1/2" pipe covering a

criteris of 14 inches to the first crack {avg. of S pieces) should be

the =ializ

=ux for an acceptable daterial,

It is alsc apparest frco this study tbhat dustiness is a pajor factor in
evaluating the handleadilizy or pleasastness of an industrial iansulation,
. Because of this dust prodle=, 3 method mDust be developed to evaluaste the

acount of dust on a given sample,

3t 15 recomnended that the Product

Testing Laboratories start this investigation as soon as possible. ... .-

-

Tbe Randleability Index &Modulus of Resilience divided by density - see
T. R. 20743 for details) alsc appears to be a gond measure of bandleability,
but 3t 38 mauch more tize-consuzing than the ball tnpact test.

is applicadle only to block.

This metbhod

A3 acceptable 1-1/2" thick block should Dave

an index no less than 20 in. The block tested for this report vill be cut

{ doxn to 1"
test data., -

1

thick to determine the effect of a different thickness on the

..
-
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BANDLEABILITY PANTL:

Oa February 7, a meeting vas beld at the Berlin Plast to ev:lulte subjec~-
tively tbe following products: o .
0-CF Eaylo
Johns-yanville Thermobestos .
Ruberoid Calsilite ' -
tnion Asbestos & Rubber Cozpany Unibestos
Prilyp Carey Careyteczp
Baldwin~-Zhret-Hill Thermasil
Jeasbey L MYattison Zayther=
Philip Carey Calcius Silicate Block (vhich is Faytberz purchased
froz £ L X,

Of these products, all are calciun silicates with the exception of
Unibestos and Careytepp. Sarples consisted of cartons of 1-1/2"
thiek block, 3" x 1" pipe covering, 3" x 1-1/2" pipe covering,

6" x 1" pipe covering, and 10" x 1-1/2" pipe covering.

The following people cocprised the panel:

R. W, Eenry

G. L. Xalousek

¥illfas A. lo:=

J. B. Rhoads

E. C. Shuzan

H. V. Ssidb

2 union pezbers ¢f the 1nsu13zors local in Ptiladelphia

(J. D. Sizrizs evaluated the Taterials afier they arrived at Grasville.)

The panel defined good handlieadility as follows: !

A procduct tbat 15 able to withstand porzal abuse during shipping
and application.” VWorkability - east of fabricating - also plays
a part in handleabllity, It was agreed that the major pradlex
boiled down to producing a material with high impact resisiance,

Bach me=der of the panel filled in a data form (Insulation Randleabllity
Data, siople form attasched) after conducting bis own =manual tests of a
given zaterial. He rated the product 1 to 5 according to bis personil
opinion based on the dandling tests. These tests consisted of droppicg
the material on the floor, feeling, cutticg, sawing, breaking the
insulation with his bands, etc. The sazples wvere then shipped to P.T.L..
for testiny. -

&
The papel rated the materials as follows:
,/ l '
/ }
\\‘v .



Panel mting (coztipued) -3- T. R. 20853~

No. of
Avg. Pating Product Sazples
e ————————— ——————
1.2 TherTed2stés . €
2.0 " Eaylo . C 4 -
2.8 Calstilite ) g T
2.7 -Unibestos 3
2.9 —Careytezp 2
3.2 Ther=asil [3
»3.7 " Kaytherm
*plys Carcy calciun silicate _5
TOTAL 28

Note: 1 4s excellent
3 4s average
S 4s poor,

In suz=arizing the pane) ratings, the folloviag ite=s are of interes::

1. Eschk panel =zexber rated various materials {rom good to bdad,
that is, nobody rated all zaterials average, stc.

2., There vas good agree=ent that J-U Ther=odbestos was the best
eaterial.

3. There sas good agreesent that X L M Eaythes= was tbe worst
procduct evaluated.

4. The videst variation in opision was on Unidestos (1 to 5).
The products that bal &n average pratizg generally kad the
vider variazion iz opicioz (R, T. Sage siates this s typical
in surveys).

In revieving the test data, 4t is noted that the zodulus of rupture bas
no correlation with the bandleadility rating of the panel. BStrength
tests do pot give the cozplete story, as caz be seea in the su==ary of
panel mexbers’ coz==ents. Jtexzs such as appearasce and dustipess affecgted
the ratings. - .

Although the Ruberoid material generally had better strength tdanm Xaylo,
it rated slightly lover probadly =ostly due to the relative dustisess of
the tvo plus the presence of 3ir boles ia the Ruberoid Cslcilitc. e .
- - R R
Two of the B.-E.-B. Thefoasil sasples and tvo of the X L X xgytherm
sasples arrived at Granville so badly broken they could not be tested.
This is Quite significant,as resistance to shipping da=age was defined
86 one of tde xajor facets of dandleability. Incidentally, these tvo
products were rated lovest by the panel,
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Oze uncxplaiped aspect of the survey is that twvo xmaterisls (Xaylo aznd
Calsilite) which were rated high by tde panel bad relatively poor

bipgizg,and Raytbern (rated lovest) vs& amont the beet 4n hingiog.

2

The sttached coz=ents by the panel mezbers provide aa interestiné-"i'“
tnsight ipto the problezs of evaluating bandleability,

att. 9

~

—

¥illias A, Lotz




INSUTATION EBANDLUEZASILITY DATA

Date
Product Nane ; ] Size
Bloeck C e e
Xanufacturer
Pipe

Razing (1 to 5) 1 ~ excellexzt, 5 = poor

Reason for Rating®*

sEinges after craching, cuts readily, doesn't break when drepped,
hard, soft, etc. .

¥hat test or tests did you use to determine rating?

&

. Naoe of Evaluator

WAL
1/25/51 *
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-n8T RESULTS:

Ball Ilzpsct Test

T. R. 20883-1
At%act=es: 4

*ssme

Product
lnches to No, of Density, Modulus Panel
P/C Size First Blovs pe? of Raticg
Crack Rupture, {range)
psi

1. J=M 3 x1 13 Over 200 12.8 20 1.7
The:;=obestos (1-3)

2. pP-C I3 x1 13 3 12.8 8® 2.7
Careytezp (2-4)

3. KL ¥ 3 x1 10 3 13.8 71 3.6
Yayiherm (2-4)

8.L 28, B-z-H 3 x 1-1/2 14 4 12.9 64 B 2.8
Ther=asil (2-3)

"10. ©O-CF 6 x1 7 DS 12.7 91 2.5
Yayloe : (1-3)

11. Unarco 6 x1 33 6 18.2 89 3.0
Uribestos ' {2-5)

13. 0©=CF I x1} 9 2 12.% 112 1.8
Yaylo (1-3)

14. P-C 6 x1 8 3 13.0 64 . 3.
Careytezp {2.5-4)

15, BEB-Z~-H 10 x 1=-1/2 All cracked 12.8 - 3.2
Ther=asil ¢ {2-5)

] Urarco 10 x 1-1/2 26 Over 20 18.8 - 2.6
Unibestcs . (1-5)

L ¥ 10 x 1-1/2 Cracked badly - - 4.6
Laythers {4-5)

18, J-¥ 10 x 1-1/2 23 Over 20 14.5 -- 1.0

Ther=obesics -

19, B-E-E ’ 6 x1 All cracked 12.7 443 4.3
Therzasil ! (3-5
20, J-¥ ‘ 6 x1 12 Over 20 14.0 78 1.3 .
Ther=obestos (1-2)

23. KL M 6 x1 All cracked badly - - 3.4
Kaytherm {2-5)

25. Unarco 3 x1 14 Over 20 14.9 75 2.5
Unibeszos : o (2-3)

28, B-I-3 3 x1 7 3 12 .4 53 3.2
Therzasil (-4

27. Ruberoid 3 x1-1/2 15 20 13.0 © 60 2.3
Calsilite ’ (2-3)

28, J-¥ 3 x 1-1/2 25 Over 20 13 .4 108 1.3
The=obestos (1-2)

30. oO<F 3 x1-1/72 _, 1% 3 13.0 96 e 1.B
Eaylo 7. . & {(1-2)
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COMENTS FROM INSULATION EANIAEABILITY DATA
' SHEIETS MADE OUT BY TEE BANDLEABILITY PANEL

Johns Nanville Thermobestos

Sazple 1 -- 3" x 1" pipe covering

Very little dust,

Rigid,

Does not break shen bandled.
Strorng.

Clean,

Doesn’t crusble reacdily.
Rigid,

Good hinging.

Sazple 5 - Johns ¥anville Block

1-1/2" x 6"

No dure,

Rigid,

Rard,

Cuts good.

Doesn 't break vben drozpec.
Cuts readily.

Very little dust.

Yery good hinging.

Doesn't break whes dropped.
Bard.

Square edges.

Clean edges.

Good irpact resistance.
Good looking.

Savs readily,

Very good dizensions.

8a=ple 9 - block, 1-1/2" x 12"

- -
s mn

Rigid.

Very little dust.
Rard,

Binges wvell,

. Exzellent appearmice,.

Bard. &

No voids.

.Square edges.

Lood hinging.

Yery little dusting.
Beautiful appesarasce,
Good dimgizng.

Tough.

Eassy to fabricate,

Does not break readily,

Sazple 18

No dust.
Rigid.

Good hinging.
Strong.

Sazple 20

Bard,

Cuts readily.
Very 1ittle dust,
Rigid.

Strong.

Ra=¢ and strong.
Free of voids,
Good irpact resistacce.
Very little dust.
Not cru=bly.
Strong.

Fair bipging.

Prilip Carey Careviezp

i
Sazple 2 -= 3" x 1" pipe covering

Several were dazaged in
shipping, ends and edges
crackes.

Very dusty.

Cuts very well.

Binges well,

Cri=bles readi{ly.
Reasonadbly clean.

Cuts well, . e
Good surface appearance.,
Easy to fabricate,
Binging fair.

Izpact resistance poor.
Brittle,

Eard.

Cuts well,

Ringes good.

Edges dazaged,

Good appearance.

Cood hinging.
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- Carcy Careytec -2-
5i14p y ytezp Atltschzent 6

castisuved

Sanple 14 ~= 6" x 1" pipe covering Several biocks were dacaged,

Several pleces broken.
Very dusty.

Good hinging.

Cru=sbly.

Breaxs easily.

Feasbey and Mattison Kayiberm

- Crusbly.

Sazple 3 == 3" x 1" pipc covering

Several vere cracked doxr center.
Soft,

Yery dusty.
Soft but strong.
Cracks easily.
Soft.

Crmbly.

Dirty.

Very dusty.
Cood hinging.

Sazple 4 -- 1-1/2" x 12" block.

Falf of the blocks were cracked
or chipped.

Soft.

Very dusty.

Binges good due to lopg fibers,
Very dusty,
Breaks eastly, -

-

" Cuts poorly. - - we wc

Dirty.
Cru=bly.

Breaks in hand.
Very cirty.
Good hinging.
Dusty.

Soft.

Sazple 23 -~ 6" x 1" pipe covering.

Yery dusty.

All pieces were brokezn throug:
the riddle, ‘
Soft.

Cuts pocrly.
Dusty.

Exzellent hinging.
Boft.

Das2y.

Breaks readily.
Cru=bly.

Good hizging.

Rudersid Calrilite

Good hinging.
Breaks readily.
Very dusty

Sa=ple 17 == 10" x 1-1/2" pipe covering.

Very dusty.

Sofr.

Badly broken,
Very long fiders.
Cuts poorly.
Dirty.

Sheds.
_Feel bothers wme,
Breaks readily.
-
Dusty,

Good hinging.

Not nice to handle.
Very eoft.

Good hinging.
Long fidbers.

Basple 22 ~- 1-1/2" x 6™ block

Very dusty.

" Rard., V.

1-3/2" x 12" block.

Easy to handle, )

Edges chip readily.
ittle dusty.

Dusy.

Soit.

Voids on surface,

Cuts earily.

Dirty.

Fadbricates well,

Does not break readily.

Cuts well. .

Good hinginp. - ¥ releie

Cood binging.

Sazple 27 -~ 3" x 1-1/2" pipe corzring.

Moderately hard,
Cuts readily,
Basy to work.
Good binging.
Bard to break.
Dustiy.
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Ruderoid

Calsilire

Sanple 27 continued

Fabricates well.
Moderately dusty.

Cood bdbinging.

Cood impact resistance,
long fibers. '

Baldvin-Thret=Hill Thermasil

. -
s me

Sarple 7 -~ 1-1/2" x 6" block

T. R. 20853~
Attachoent 7

Cmbly. ’
Good surface.
Fair dinging.
Long fibers,
Good sppearance.
Fasir hizging.
Szooth surface.

Sazple 19 == 6" x 1" pipe covering

Rigid.

YVery little dust.
Several pieces brolen
in shipping.
Soft.

Faarly wveak.
Poor hinging.
Cuts wvell.

Good binging.
Good coroers.
Bdges cru=bly.
Savs readily.
Cuts well,

Good hinging.
Good strength.
Good surface.

Sazrle No. & and 22 --
3" x 1-1/2" pipe covering

Very little duse.

Soft.

Fairly rigsd.

Several pieces broken

ip shizping.

Very little dust,

Soft.

Dusty.

Moderate i{=pact strength.

" Crumbly edges.

Soft.
Sazple 15 ~= 10" w1-1/2"
pipe covering. #® .

Rigid.

Little dus?,

Both pieces cracked,
Boft. -

Breaks wvhen Z2ropped.
Crumbles easily,
Bxcellent binging.

Saople 26 -~ 3" x 1" pipe"coveéxﬁg:

All pieces were cracked,
Dasty.

Yeak.

Little bingizg.
Cru=dly.

Sawvs pecorly.

Poor binging.

Szocth surlace.

Sa=ple 21 -= 1-1/2" x 12" bloeck.

Rigid.

Full of voids.
Dusty.

Cuts readily.
Dusty.

Good appesrance.
Fair binging. )
AsT holes,

Not too strozg.
Dusty.

Breaks eastily.
Good hizging.
Cuts well,

Soft. .
Cru=bly.

Boft.

Fair Binging.

e

Soft.

Not such dust,

- {-3 4

Moderate impact strength.
Boft, :
Breaks bu? hipges well.
Mapy voids.

Cuts poorly.

Binging very good.
Dusty.
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§asple 10 == 6" x 1" pipe covering. Poor hisging.

Sarple 13 -- 3" x 1"

. o

.

Rigid.

Very little dust,
Average strength.
Breaks shen cdrozped.
No hingizg.

Voids.

Cuts very well.
Bard,

Clean.

Does not crus=dle,

Good appearance.

No dust. .
Rigia.

Good appearance.
Bard.

Bard.,

Clean.

No binging.

Cuts well,
Shatters when dropped.
Very good sirength.,

Breaks fairly readily on ¢ropping.gipging fair.

Shatters when dropped.
Savs well.
Poor hinging.

Cood appearance.
Cuts cleanly.

" " Unfon Asdestos and Rubber Lo.
Sarzple 12 -~ 1-2/2" x 6" block. Ynidestos

Rigic.

Very littlie dust. .
Bard.

Cuts easily.
Doesa't break when drepped,
Hard.

No bainging.

Cood sharp coraers.
Little binging.
Bard.
" Cuts well.

Square ecges.

No binging.
Fabricates easily.
Fragile.

No hipgisg.

Good strengtih.
Cuts well.

Poor bingisng.

pipe coverizg.

.Rigtd.

. Very little dust.

Bard.
No dust., g
Zasy to bandle.
Clean.
Bard.
No binging.
., Good savwing.
. No hiopgicg.
Lov ixpact resistaace.

-

Sanple 25
covering.

Sazple 11 — 6" x 1" pipe coverizg.

n=ages easily.

Very little dust,

Versy bard on the outside.
Tougk.

BEnds mashed,

Tougph

Sacmpie 16 ~- 107 x 1-1/2" pipe
covcrin:{

Rigid.
Very little dust.
Beavy.

Bard to break.

Bard to cue.

No breakage io carton,
Strong.

Tough.

Does not saw readily.
Tough.
Bard to

.

fabricate

e

- 30' .x’ 'In pl‘p’e'

Rasy to
No dust,.
Soft inside.

Very little breakage.
Excellent binging.
Bard to cut,

dazage,
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Uzion Asbestos L Rubber Co.
Uoibestos, Sa=ple 28 contipued

Fadricates okay.
Does sot dreak.
Can be crusdled 48 hand,

Tough.
. Cuts poorly with saw,
Strong.
- -

T. R, 20g582-1
Attack=cnt 8§



