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1. Seope Er 3183 Practive for Rubber—Prepamiion of Produt Places
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resifience aud pesstration of rubber by means of the Goodyoar P 4383 Practice for Evalusting Precision for Test Method

Healey rebowssd pendulurs, see Fig 1
1.1.1 The term pubber, gaed within this gethod, shall wi i
to those substances clussified m thermoplastc clustomers, : ggg- fication for Gravigy-Convection and Forced-
i keriale, and cel- Ventilation Ovens

32%&&@@ i the Bobber and Corben Black Mefaciuring

valcanized (ihormoset) rubber, slastomeri ” g 4r
fular materials 2 ASTM Adiuncls: K _

1.2 All materinls, instruments, or equipment used for the Goodyear-Healey Rebound Pendulum Drawings and Parts
determination of muss, force, divection, mgmeratary of dimen- List?

sivn sl have waceability 1o the Natiossd Institwe for St £y f‘iﬁ.ﬁ@s%?’% of Test Mathod

disds i Techaology, of other inmsaatiossdly recognine

organization parallel In natwe, 3.1 Impac Resilienoe—» frecly falling peodulum hammer
1.3 The valers sinted in 51wk are o be regarded o3 he %ﬁyﬁ ﬁfgﬁ%ﬁ om 8 g‘gwﬁ §§§f§g}§§ %ggggm i test %&% gﬁ%_*_

siarsdanl. The valoes given n gsaﬁ,ﬁé:kw%z% me for ﬁﬁfﬁﬁf&%ii&ﬁ ' :
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1.4 This stendurd does mot purpert o address ol of the
sgfery concerir, i oy ossooheted with s swe B 5 the
respontsibility of e sver of iy sidord o estalifsh aprre-
priate yafete ond health praciices and determibne the arplion-
Eiliey of repulatory Dngicthons privr fo we
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Fome—-Eroept whers yough finishy B indibered, off surfoves shelt be mochdiesd 10 o simooth Salsh within e dimeasbons sl Wilorsges indicaied.

Bollerpiate stesl & suilable materisd,

Fif. 1 Goenlvenr-Healey

indicstion of hysteeiic energy Toss it o slso he defined by
the relaliondip befen sorage moduies and hoss modules
The: percent iiﬁ‘%ﬁf{%ﬁi’iﬁ measnred iz ioversely propovtions] B ibe

4.2 Deflecion s detormined by messuring the depth of
pessration of the reboud ball inlo the rebber ook sader tesL

4.3 Percent resilience and deflection am commonly wst In
ity comirel festag of polynwas and compeunding cheml-
vails, espechlly relnforcing mterial

5 Apporstus

5.1 Rebound Pendulion—Tie Goodvear-Hedley rebonsd
pemioiom (ee Fig. 1) shedl consist of the ollowing:

5. 11 Badl bearings (1) wihich sspron the peadulom,

5.1.2 Free swinping pendulum (23,

3. 1.3 Penstration sieiker 33,

3

ot Poriubng

514 Copdard for e indeniation mading i4),
.10 Belease device (5 amd &,

5.1.6 Pawls {7

w17 P rack 8
vl

vl

vl

51

& Poloter {1,
B Anvil (1
i %ﬁ%ﬁf%ﬁ%i with an angudar seade {110
2141 Specimen holder (34,
z&@§ A2 Peneirstion micrometer (16, 17, md 183,
5.1.93 Hemiphones (21} and o dey baltery chyowi {220,
piher suitable power supply, attached 1o the e o mi-
srometer For determintag when the momend of condact of de
gordeat for e indesdaiion reading 4, and
’”§ A4 Vertical buse (235
2 The steel penduinm bar {25 shall conform i the foliow
%izg_ é;.;f;f;wf;&i{.‘sm :
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Drarnater of porduiom bar 23
amasr of pensialion sl

Wwakr i TREG z g
Y zLIF REzolg
HEZWIE LSz i8S

Lengin Bom conter of Deaning D oenipr HFO 4318 = i
o penshElion BRI LB

Lengin Bom conter of Deaning D oenipr HWE oY AT = b
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Distanos from center of gravily of o FROE T b
pervidm do conier of Baaing

Pame of pendulm SEssmBlY, compisis TS0 WIEzomEp

Fooe 1—To cladfy te similaity ds pomenchdne: (e pesslisbon

striker 03) 2 aleo mfered W oy the sidibing hemumer or ball-ocsed ginier

wiwwe the conbt for e dentation copding 9 s also sefonred b0 as e

Porsivaton S Pin,

3.3 Sitwating the Goodvear-Healer
3.1 The hsvument shall be ¢

Instrnnent,
iy mounted do o s

spppoyt thed is free from vibwation, Eramples of a sabisdle

supsentie shschoe e o convene ol sieed Dudldug woluas
of ¢ veriical steed bemm enoased in congrole and rigidly
%’;’;é@;&%iﬁi@ é;’:a it CEFECH sﬂﬁgz* §’i§i§§§s§g§;£§ﬁ;

£ %s-ﬁ“;?:; :;;ii.’iiﬁ. %ﬁ%ﬁ. {>§f the nstramens shall be vertiiad
md routinely checked ming insirumenis de-

to eliminake vibration,
535 Tie nstroment shall be ﬁ’;s;:%‘i;z’z%f@ s that the pende-
Bam, with pavds up, indicals ™

5 EeRr or the soale.
534 Thore shall be no condnet between e penduiom and
the guadeant ot polnd Joring the movemssd of the peadalum.
537 Tie inshumend shell Yo opemted o the siandud
inbsoratory fomperinre, 23 & 20 (734 2 L60F) where o

fromn Dob
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cosditions thal may adver

e free from shmosphed
aifet fest defermdnnt When it is known tha the speEime
being tested sie sonsib edative hamkdity (R e :
fumidisy shall be mainiined 8 50 = 5% for the duration of
ihe fesin

& Feed Bpecimens

f.1 The st specimens stell b rectanpdar Wooks, 23 0.5
OS5 B xlmmil a0 el 22 004

6.2 The specimens shall be prepared from sheels of uneun
componnded rubber approximarely 2 me (0,85 in)) in 1
ness.

22 % AR gam 009 }OL0 by wlth the graln i o Jongitedbaal
dheection, whes the gain diection i Liman

f.3.0 Ply the rectangdes, lopgHudinally mnd grabn-y
thicknes fcient 10 Bl the mold vty e Fip.
ahiow for appwroprivie overliow and compemsate for ‘&{?Eii*‘i gs’;ﬁ
shrinknge,
B33 %;;%a;;’;@%f{; thickness affects the ;“mmmiﬁ LurE %;;E&sm

O

%:%f&;;%g §§§§ wrt%&aﬁ ﬁﬁ.. the

§;§§§g 5 *%i}‘i,%@i?%? ared, ,é%’; ;ﬁ% ;ﬁ gy poscked, when infepral 0

he medd, shadl be placed simikardy, bevored the nreg that s o be
fertedd 50 28 oot B affect e fest determinations.

635 Proparstion s condifioning of the specimens shall be

i1 poeondance with Proctices B 3182 4
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6351 Whes evaluating componnd inpredients. the speci-
men prepamion and i{“ziiii.iﬁ.;{?ﬁiﬁg procedures oy be deler
miresd by the §%§i§§§§&*§:§£% i the evilustion

636 When i is necessary 10 dest the specimwess &b aa
dlovaint lempersise {(Hof Pocestage Rebound), sl be
prepared g Follows:
$.3.6.1 Al a0 ambient femperatore of 23 & 2°C 734 &
3.6°F), bring disiilled water to a gentle boil.

5362 Place he specimen o fiw cosisiner of bodling
distifled waler for po dess thane 1 b dheing which fime $he
dhistifled water shall e mudniained af o gordle boil ol shall be
%E&i?ii*ii §%§%§§§ o ol longl condact of the specimen with the

] .&.3 The spechmen may e sliematively beaed W an
eguivalend wnperabars for s espivadent peeiod i om oven of
the {vpes described in Specilication E HE, providing that ihis
is shown To give %ég%éi‘%g%i{??%% rosuits Ui conditioning de
soribast b 656,07 and

8104 Onee ithe &g&%ﬂiiﬁiﬁ*i’é i conditioned for dhe Hod

pape Rebound fest, it shall be deled, wiage approprisicio

.§§§§§?¥§§'§Es§3§€§ the .§T§§€§£. §{>$i»; §,§§ E%’;;. %}jiéﬁéfﬁfﬁ éﬁg'i iﬁ@%}mﬁs& repey-
ability and reprodunibilite.

T Frocedore

.1 The test shadl be comducted o e sandad Bbomfory
femperginre, 23 & 20 (734 & 3AYF in an almosphere fee
feom cogelitions that ey adversely affecd et detorninations
When ¥ i bnown that $he specimens belag tesded e sensiive
fox reladive hmidity, # sholl be mointatoed ot 302 5 % for e
dharation of the fesds,

TL1 The greparsd socpimens shall be ocomfiions? as o
%ﬁi}%ﬁé 13 7.3 Tor po dess tee | b opior to teshing. Befer o

% o ’i:%“;%; ;§§§;§§2§f§:§j¥f§. 115 %§’;§§§§ ?’*‘aw §§’§§§ §§§%¥;:§’%§§§§§1 wi’w i ﬁ%

.3 Tighten the specimen holder sufficlently, witheut visible
@.%f&f;}é?i}&%‘.iﬁi‘&ﬁ@ for prevent movement of the spechoen durios the
o

T4 A rdnimaen of three specimens shall e fovied

1.5 Percentupe Rebousd Tt

751 Adiey §§’;§§ specimen holdes, by means of the dial, 50
it ke sl spech 51 Ei‘ﬁi‘éi;’?’%%% §he perwiration sioiker with
the pesdulom # a,:ﬁgaii‘f Fii: s oA

752 Adipst the seliing of the contect gin, by moans of the
micromeder disl, Wil contact 3 made with the SPerimen,
Conact is determined by nse of the hesdphonss.

153 Beoond the veading on the B s the bnifial prnsingiog
Yaere” poind,

754 Bet v pendilnm holding clamp o positiog {6
pewdniymn af 1500 deprees. Move dhe deflection indicaior ond
of range.

¥ D 1054 - 02 (2007)

T35 Make o %ﬁ&géﬁ;’i% begdomang from the 15° aaple w
equitibraie the specimen, These impacis mey be msde with e
pawls up, which will requite the sperator 1o manually siop the
prnghuiumm on each upward sooke,

T34 Make three tosd {%ﬁ;?%%f{ﬁ%";’;ﬁﬁs:&f;% {Enpacish, with the
pawls in place frefer w0 7.5.7) Recond the highest of te three
angles of rebound o %.ﬁ%@ i the nearest (.05 degrees.

T.5.7 When muiking the Huee fest deerminntions with the
penvls up, e resudis will be shipddly higher and shonkd s be
compaed w thess prfitmmed with ibe pawls in place. Feomd
ihe Bughesi of e dree sngles of mwhonmd o within the soavest
105 deprees,

T4 Deflechon Texk

761 Deterine deflection by advancing the deflection
sndizator antl copdact s made with g specimen, beginning
from the 15 angle. Contant i defermined by nee of the
beackphones,

762 Revord the rending oo e ndicaior e the infidal
penElation “rern” poinl

2'3 é;i% '&;{;%: %&a iﬁ%ﬁ%&%&é}ﬁ §§’§§i§§¥f3§§§€}¥' ol %%Egi&i ¥ §$i§ §&?’f§§fi’¥¥

5%.»% Regﬁfaﬁ ﬁ"& iﬁ.ﬁzwﬁfﬁim ’;.*.s__ &{?&éﬁamg 1§§§3 @%ﬁ% ‘g}%}
indicator oremenially 002 s 008 Bo) Tor each of five
determbrmiions over the fpal 8.1 mun O in),

745 Bead the deflection divsor 1o e neorest 002 nm
(00T B and reoord,

T46 Defermine the fod ponelosiion “zorg” point in fle
swTee Enanmey s the indtial pensimtion "rer” poind and moond

8 Calenlation
8.1 Pewentape Rebownd—Ciloulate the porcentage 1o
bownd as followy

- ong apls of mbousd
{ §§ ;x 10KH

Rii= e

2

wihere
RE rebound porceniage, and
RO30E = |- o 5% = § -~ GRUB3UL

%L1 Peroomiages of rebomsd coloddated for anghes of -
bowrd fromn 8% d0 137 we given in Table 1

5.2 Poretrathorr—Caloniate the deflectlon us Tollo

B2.1 Sobiract the pverape of the Indtied poneiration “zem”™
point sl Hhe finad penoitaiion “rere” podg Trom the ohserved
deflevtion,

B22 Multigly s value by G837 o compensse for e
difference in pendulem Jengih & the podng of messurenent of
deflection and at the polat of sctud penstration of the spech-
men.

2.3 Report this result i mm.

2

% Report

2.1 Feport the Tolleeing nformatiom

21,1 Date amd e of the st

812 Tenibostion of the sl specimen,

9.1.% Epecinen cuee date, B koown, o hivtory of iBe
specimen,

9.1.4 Tempersture of tw o3t specimen ot the vme of dw
fest,



TABLE 1 Babourl Purpandagss 15 Avgls Dhop

ﬁ‘?;g;% o g £ 0E ¥ £ e i
Beioung & g E4 kt 12 1%
G0 a8 8.1 .8 588 841 B2
05 a8 =i 481 B4 e BT
&34 &3 Fa 4.5 e 8.1 EE
15 =8 =4 4.8 4 87 EE
28 Fa 8 484 B4 8.2 EEE
G5 B e 48,8 4 9.5 &
ERc L ot iy e 478 .8 8.8 &7
et F13 R e 478 4 .8 7.2
e e 5 o4 452 .8 24 788
G445 F1E 8 487 4 @y 8
et ey 403 481 TR E =R g1
G5 BB 447 48,8 .5 ma L7
L8k #=a 413 881 i Fiohd ol
&85 Fa 415 .8 205 FLE gz
L BT Az n ELi 818 FLE gzg
G755 o 424 1.8 815 728 B8
iR B 4zg 2.0 B2y e e
L85 B 488 B2E 225 725 254
e =i 457 .o 881 MO 22
&85 2’7 a8 8 885 FE g
LA 8.1 #4.8 S8 4.1 a o

8141 Bpecimens et prepared, as described o £3.6 Hid
Heboamd, shadl be reposied o having a lempersiire
€§§ PC sominal,

%.1.5 Percentnge Rebound as calondated in scoordance with
.1, and
8.1.6 Deflecton s calodladed In

aocordance with B2

18, Procidon and Bhs

.1 The niedebossiory tesl peogam o defennine preck-
sion For ihis slandird wes congdueled orior &0 the adoplion of
Pr - 3 4483, The wriging! raw dats Is oot avalldle, Tidde
2plvezibe p ) 5, presentid in the Fonmal described
in Practice [F 445 uhipined fiom the within and
between lnbovatory sedand deviations as they appesred in g
previons vermnon of s ot method, Flease wler o Froaoius
134453 Do mrminciogy and offer meling and stalistical con-
oofds.

10,2 Cured mibber specimens of theee diiferent compnads,
ranging w reboud porcesdaee from 3 fo BY were prepared in

TABLE 2 Tvpe 1 Precision—Parcenisge Rebound (B8

Vil Patwaen
torisis BEm Lol {aboriones Larsrsiones
ey - -
& v W osm "B B
Bidnowm Compounts BOBETER 08 288 3B BB TID B4

# Eatraied ) Wl (R, only appidimads

Hdy
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one nboraiory and sepd i e
{sboratories conducred duplic
ot thoee Jiffeea duws. The g
avirage of e tvo fesis,
sioas pesulis in ehiz Procision ond Bigs secdion
pive an estimate of the precision of s tesl metod wiih de
mateials (rebbers) wsed By the pardondar inledlaboratory pan-
pram 85 described sbove, The mecison prmmeters showld nol
be wsed Tor aoceplance o sejechon testing, or bodh, of any
group of mederkds whhoul docwmentation that they we sppii-
cable to those pordonler mwberdals and the specific msiing
priviocnks that nchede (his e method

104 FPrevighon—The precision of this osd methed mey e
exgmessed in the formal of §,§§sw fﬁi?iﬁ%iﬁg ;
as uppropriaie valee 7, 8, o
in ﬁi?{fi%i{éﬁ‘i @%&{%’iﬁ iney §’€§*‘§‘i§§€*‘§ %{&%@%é

bt parficipating laboratories, The
fesds on each of the speciinens
oo resadis are based vpon e

mean level in :
codwidersion (afl my given fime, for soy piven medersl) o
soagkine fesiing oporalion,

L3 Qfgﬁ:&i&?é‘f :
i?iifi has been el

i%&?’%xf{%zﬁi oF i‘%ﬁ;ﬁi&wﬁﬁﬁzﬁga ! sample §3s§§§§§*§§w§m

106 Reproducibiline—The reproducibility, R, of thess test
methods hes toen osiablished s e spgmopisle value mhe-
falel dn Table 2. Two shgle fost resudis obdained i owo
differeni labomiodes, wder sormad jesd method §l§§’€}$§§§§‘i§§
that differ by more tew e nbodped B (for ooy given foveld
must be consideredt o have come from different or non-
identicad sample ropulations.

11T Bepepdability amd ?s?g%giséﬁagi:;%s% iy are exgwessed 8% a
porceninge of e mean le b gl if?) have egeivabes
applicsiion siniemenis & abo & for ramt B For the (7} and ()
stafeenents. the difference in the two mople test sl &
= ax 3 pereentuge of e anthmetic mean of e two dost

e

£ $HE

fesls
18 Bias—In test methed ferminelogy. bins is the differ-

eace hetween a0 wverage o value and S velerenes ¢

test property wakne, Bederence values do ool exist for this fest
method since the value {of the s pEperlyl 5 exclusively

didined by this s methead Biss, therefore comwd be de or-
mineed.

I, Reywords

111 deflecion Geodvear-Healey; pendulum; perceniape
rebonnd; BB sebousd; msilience
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