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Foreword

ISO {the International Organization for Standardization) is a warldwide fedaration of
national standards bodies (ISO member bodies). The werk of developing International
Standards is carried out through 1SO technical eommirtees. Every member body
“'nterested in 3 subject far which a technicsl committes has been sutharized has the
«ight to be represented on that commitias. International organizations, governmenral
. &nd non-governmental, in lisison with 1S0, alsa 1ake part in the work.

Draft Internaticnal Standards adopted by the technicsl commitiees are circulated Hs!

the member bodies for approval before their accentancs 35 International Standarcs by
the 150 Counecil.

International Standard IS0 6373 was develored by Technieal Commirte= 1S0/TC 106,
Centisiry, and was circulated to the memper bocies in March 1982,

It has keen aparcved by the member bodies af the feilowing countries ¢

Ausiria Inciia Sweadean
Zelgium Japan Switzariand
Canada Mexico United Kingdom
China Methariznrs UsaA
Czechoslovakia Mew Zeslsnd UE=R

Egvet, Arab Reo. of Moraay

CGermany, F.R, Sauth Africa. Ren. of

1ne member bodies of the fallowing couniries axpressed dizapproval af the decument
on technical grounds ¢

Ausiralia
Franee

£ Internatianal Organization ler Standardization, 1927 &

Arinted in Switzerland
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Dental gypsum products

0 Introduction

This Internaticnal Standard aims to enakle users of dental gyp-
sum products o ebtain materials thar are efficacous. The re-
quirements have been designed to delineate satisfactory
materials and rule out unsatisfactory ones, It is expected that
bath the manufacturer and user can use this Intarnstional Stan-
dard as a basis for producing or obtaining satisfaciory products
and results.

1 Scope and field of application

This International Standard gives a classificaren of, and
specifies requirements for, gypsum products uzed for dental
purposes such as for making oral impressions, moceis, casis or
dies. It also specifies the test mathods (o be employed to deter-
mine compliance with these reguirements,

2 Reference

IS0 1302, Technical drawings — Merhod of indicaring surface
texture on dravings,

3 Definition

testing consistency ! That consistency obtdned with 3
water/powder ratio by mass which gives a slump pat diameater

or cone penetration mesating the property requirements given in
the tabie, :

4 Classification

The four types of gypsum praducts used in dentistry and
specified in this International Standard shall be classified as
follaws

Type 1: Impression plaster
Type 2 : Plaster
Type 3 : Stone

Type 4 @ Stone, high sirength

5 Reguirements

5.1 Composition

The material shall be composed eszennally of finely powcerad
hemihydrate of calcium sulchate and necessary medifiers,

5.2 Flavour

The martesial shall not =e flavoured uniess siatad otherwize an
the container,

5.3 Praperties

The materizi shall he vriform and free rem foreign mare: 3o
lumps and when mixed sccarding to the manufaciurers ins:r .-
tions shall produce a hamogenaous mix,

MOTE — Colourting matier as such is not regarded as foreign maner

The matedal shall comoly with the requirements for testing
consistency, pouring time, etting time, setting expansicr snd
comporessive strength as specified in the table. In additicn 10
Eaing within the limits listed in the tacle, pouring and s&:ting

times shall alsn he within = 20 % of the times stated kv na
manufaciurer,

Pouring and ntting times shall be measured from the merment
of initial €2ntact of the powdar with water,

5.4 Fracturn [Type 1)

Wihen broken |,
ting time (7.4
clean fractirg
and size of thy

Ateardance with 7.6 rwvo minutes after the a2t
» Wpe 1 impression plaster shall break with &
Ml he readily reassembled ta farm the s-zoe
Migingl unbroken specimen,

56 H#Pfﬂmluu.m of detail
Tha meteial
0,07 mm St 1o
of 1“'!# 5,

| i capahle of reproducing a contir.cus
! s 1l diameter of the mould in at leas: Tve
M epared as described in 7.8.
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6 Sampling, test conditions and preparation
of test specimens

6.1 Sampling

Sufficiant standard packaces of the material shall be obrained
to provice at least § kg of sample. The sample shail ke sternd in
a maisiure proof containgr for subsequent tesiing.

6.2 Test conditions

The pregaration of test specimens and the test precedures shall
be conducted at 23 = 2°C arc g ralative  humidiry of
B0 = § %. The testing equipment zna sample container shall
be conditioned at this temparature and relative humidity for ar
least 10 h pricr to the tes: teing carried out. The distilled water
and sccium citrate solution (7.2.1] shall he maintained ar
s e

6.3 Mixing

6.3.1 Apparatus

E.3.1.1 Clean, scratch free tapered rubber ar plastic
bowl af sbcut 120 mm diametar = the too.

6.3.1.2 Spatula, having a s3iff, rounc-adzed hiade 19 :m

25 mm wice and 90 to 130 mm lang.

6.3.2 Procedure

Mix the dry pewder with sufficiant distiilec watar in the foilaw-
NG manner ta produce a mix af tesiing cansisiercy,

Paur the watar into the mixing bewl (6,31 1), Eagin timing
‘rom the mament at which powder and water firs: make con-
‘act. Add the dry powder ta the Water over a pericd of 105,
= v the mix to soak far 20 5.

3patulate the mix for 30 5 for tvpe 1 materials and for 60 = lor
“rpe 2, 3 arnd 4 materials. Sparulare using a circular stirring me-
hon at 3 rate af approximatefy two turns per second,
Transfer the mix immediately to the moulds ar testing ap-

Laratus,

7 Test methods

7.1 Inspection

Letermine compliance with the raquiremenis given in 5.1, 5.4

and 5.5 by wisual inspection (witheaur magnification unless
urherwize siatad).

72 Testing consistency

121 Material

viauging liguid composed of 0.3 % sclurion af sadium citrate in
Latilled warar,

MNOTE — Qnly usa the 0.3 =5 SCCium cireate seluticn far the determing.
tion of testing cansisiency. Usa distilled water in the preparation af a1
Specimens for datermining orhar properties, Take care to avoid eon.
tamination of testing eeuinment with the sadium ciirate sciution, Use
saparate mixing ecuipment, if possibia,

722 Types1and?2

Determine the testing consistancy of type 1impression plasier
and type 2 plasier by & sump methed wsing the following ap-
paratus and procedure,

7221 Apparatus

72211 Clean, dry, eylindrical mould, having a length of
£0.0 mm and an inside dizmarer nf 3E.0 mm consiructed fram a
COITOSIoN resisiant, noan-ateorkent matarial,

72212 Clean. dry. smaoath glass plate, with sides of st
least 100 mm.

-

72213 Meansaf mezsuring the major and minar diameters
of the slumped mix,

7.2.22 Pracedure

Acc 100 g of the samcla 10 the ras: quanticy of the gauging
liquid and mix as descrican in 6.2, Place the mouid (7.2.2.1.1
ucricht on the cantre af tha glass £lat2 17.2.2.1.2). Coampletaly
fiil the meuld and layai off the mix flush with the oo of the
mculd. Rest the plate on 3 surface thatis fres af vicreation.

Aver Zmin frem the stae of mixing, lift the meoyid vertically
fram the piate 21 3 rate of anoroximaten 10 mm, s anc sllow the
Mex 10 slump er spresc cvar the piate,

After 3 min from the star af mixing, detarming the majcr and
minar diameters of the siurmced mix o the neares: millimetre,
Take the averace of six ciametars {threa mixesl as a measura of
consisiency. If the result 2oes net mest the requiremant givan
in the table, reeat the test with mere or less gauging liguid yn- .
il the required testing carsisiancy is chtained,

7.2.3 Types 3 and 4

Determine the testing consistency for types 3 and 4 stones by a
£one penetration methad using the following apparatus and
precedurs,

7.231 Apparatus

Cone penetrometer, an example of which is shown in
ligure 1. Use a rad and rlurger (8 and Gl and additional weight
(A1 such that the taral mass is 100 = 0.1 0.

7232 Pracedurs .

Clean the plunger, mauld, and base plata (figure 1) and apely a
thin coat of lubricanr 2 the voper surface of the base plate in
order 1o prevent leaks during the tesr,

MOTES
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Add 300 g of the sample ta the test guantity of the gauging
liquid and mix as described in 6.3, Pour the mix into the canical
ring mould (Targe end uppermost) and wark the mix slightly ta
rermave air bubbles. Commence penetration and record results
gt 3min, 4 min and 5 min after the start of the mixing as
follows :

Level the mix flush with the top of the ring mould before each
penetratian.

Wipe the conical plunger clean with a darmp clath, then lower
the plunger to the surface of the zample and approximately the
centre af the meuld. Lock the rod in position with the lock
screw.

Aead the scale and release the plunger coickly.

After 15 s, read the scale again. Take the difference in scale
readings as the penetration.

Take the average of nine penetrations [thres mixest as a
measure of consistency. If the result does not meet the reguira-
ment given in the table, repeat the test with maore or less gaug-
ing liguid until the required testing consisiancy is obiained,

7.3 Pouring time

Test as described in 7.2.2 or 7.2.3 with :ne axception ihat the
evlinder is separated from the piate and that the penetraticn is
made at the pouring time specified in the :able. Caicuiate the
average result of three mixes to determine the slemp pat
ciameter or cane penetration. The gypsem product is desmed
1o comply with the requirement for pouring time if a slume o8t
diameter or cone penstration is withie the limirs specifies in the
tzble, ohtained when the material is mixed o the testing con-
sisiency using distilled water.

7.4. Sertting time

7.4.1 Apparatus
Wicat needle apparatus
MOTE — An examgle of a suitenle apparaieg s shown in figura 1,

Lse a rod and needle (B and F} and additional weight [A] such
that the total mass is 300 « 0.3 g.

7.4.2 Procedure

Add 300 g of the sample to that quantity of distlled water re-
quired to achieve the standard testing consistency determined
in 7.2.2.2 or 7.2.3.2 and mix as deseribed in 6.3, Fill the mould
completaly and level the specimen Tlush with the top of the
mauld, Beginning 1 min or 2 min prioe (o the anticipated set-
ting time {usually at the loss of gloss or excess water), allow the
needle ta penetrate the mix at 15 s intersals as follows :

al Mave the mould to allow the next penetration o be in a
new area.

bl Wipe the neadle clean and then bring its tip intg contact
with the surface of the mixz and lock the rad in pasitian with
the lack screw,

1SO 6873-1983 (E)

¢l Read tha scafe and release the rod quickly, Record the
setting time as the wotal ime from the start of mixing to the
sime when the neadle first fails to penetrate the specimen o
a depth af at least 2 mm. Calculate the average value of twao
tasis and report to the nearest 15 s,

7.5 Setting expansion

751 Apparatus

Extensometer congiructad from materials which are corrosion
resisiant and non-absarhbant.

MOTE — An example af a suitakle apparatus is shown in figure 2,

7.5.2 Procedure

Position the stopcer 1o provide a trough of not less than
100 mm in length, Add 200 g of the sample to that quantity of
distiiled water required to achieve the siandard testing con-
sistency as detarmined in 7.2.2.2 or 7.2.3.2 and mix as deszrib-
ed in 5.3, Fil the trough completaely with the mix and measure

. the gauge length, Minimize evaparation of maisture by placing

a rubker dzm ovar the spacimen. Faor type 1 impression plaster,
take the initial reading immediately after filling the trough, For
the cther thras ryces of gypsum product, take the iritizl
reacing a1t 1 min before the seting time (see 7.4},

Alleww are end of the scecimen 1o axpand unrestrained fer 2 b,
Taxz the finzi reading and dererming the change in length to
the rearss: 0,01 mm, Calculate the seriing expansion 2s a
percantage of the originai gauge length to the nearest 0.01 %%,

Carrvy out nwo such tesis, Calculate the average valug of nwo
tesis ang reccr o the nearest 0.0 9%,

7.6 Fractiure

Add 300 g of type | impression plaster to that quantity of
distiiled water required to achieve the sizndard testing can-
sigtency as cetermined in 7.2.2.2 and mix as described in 6.3
Pour the mix into 8 mould which will form a specimen approx-
imatzly 25 mm * 12 mm = 3 mm. Two minutes after the st
ting time {7.41, bresk the specimen by hand into two pieces ap-
praximately 12 mm « 12 mm x 3 mm. Evaluate as descriced
in 5.4,

7.7 Compressive strength

T7.7.1 Apparatus

7.7.1.1 Clean, dry. split moulds, sufficient to praduce five
specimens, sach having a diameter of 20 = 0,2 mm anc 2
length of 40 = 0.4 mm constructed from a corrosion resisiant
material,

7.7.1.2 Glass plates, sufficient ta cover the top and botiom
of each mould,

7.7.1.3 Compressive strength tester, adjusted o a rai= af
loading of 10 = 16 kMNfmin or a crosshead spead  of
1 = 0.2 mm/min,
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7.7.2 Procedure

Acd 300 g of the sapple to that quantity af distilled water re-
quired to achieve the standard testing consistency as deter-
mined in 7.2.2.2 or 7.2.3.2, and mix as daseribed in 6.3, Paur
the mix down the inside of aach inclined meuld {7.7.1.1] retain-
ed on a glass plate {7.7.1.2) and overfill each mould slighily.
Vikrate the mould gently for 30 s maximum while filling in order
to minimize the formation of air bubbles. Before the glossy sur-
face has disappeared from the mix, level the specimen flush
with the top of the mould by pressing the second glass plate
firmly into contact with the top surface af tha mould.

Afvar 45 min from the start of mixing, remaove the specimans
from the split moulds and store in air at 23 + 2 °C and
95 = 6 % relative humidity. Crush the specimens using the
compressive strength tester (7.7.1.21 1 h after the start of
. mixing,

. Calculate the average result for the five specimens, Discard any
refh departing from the average by more than 15 % and
| caltvilate the average of the ramaining results. If less than three
| results remain to be averaged, discard the rasults and repea:
i the test.

7.8 Heproduction of detail
781 Apparatus
; 7.8.1.1  Test block as shown in figure 3,

7.81.2 Clean, dry eylindrical mould having a height of
ZE mm and an inside diameter aof 24 mm and consiucted from
corrosion resistant, non-absarbant matarial,

7.8.1.3 Micrescope, with 6 X magnification anc a light
v scurce capable of providing low-angle illuminaricn.

[ 7.8.2 Procedure

.{':' ?!.Thﬂ mauld on the test Black 17.8.1.1) 3a that the 0,02 mm

" stec coincides with the diameter of the mould (7.8.1.2), Add

110G g of the sample to that quantity of distilled water required

o achieve the siandard testing consisiency detsrmined in

1 7.2.2.2 0or 7.2.3.2. and mix as described in .3, Prur the mix

| iz the eylindrical mould while vibrating the bioek and mould
for 5 5 to minimize air bubhles,

Atzer 45 min from the start of mixing, separate the mould and
FYFIM Broduct from the test bBlock and examine the gypsum

step under InW-angle illumination and & ¥ magnification,
Zwaleate as deacribad in 5.5.

s

8 Packaging, marking and information to be
supplied by the manufacturer

8.1 Fackﬂuing

Tha m3tE0A ), b packed
sairard hal
artleaan g,

in protective, maisture-proof con-
"lither contaminate ner alter the ghysical

orct ngterial

st

Y el

AT

J8.2 Marking

Each container of materizl shall be clearly marked with the
fellewing information :

al name and/or trademark of the manufacturer and/or sup-
plier:

bl type:
el eolour, if ather than white:
dl flavaur, if any:

el lot nuember thar refers to the manufaciurer's records for
that panicular lot ar hateh;

fi dare of packaging (year and meonthl either as 3 separate
itarm ar as an identifisble part of the lot number:

gl date [year and month) heyond which the material should
not be used without retesiing wihen stored under recom-
mendead conditions:

hl net mass af the contziner in 5.1, units:
ji recommended siarage congitions:

k! 2 statement that gypsum producis are subjest to
cetgrioration when exzosad 1o the atmesshers, particularly
it the humidity is high,

B.2 Manufacturer’s instructions

Instructions for manipulation and use shall accompany each

package and shall include the fellowing information derermined
accarding to this International Standard.

al recammended water/powder ratio by mass expressed as
a decimal fraction;

bl recommended mixing technigue, including the recam-
mended time allowed for adding the powder to the water,
soaking the powder and spatulating the mix by hand or
mechanical spatulation;

cl pouring time;

d) setting time;

el serting expansion;

fl compressive strangth;

al any special working methods or treatment recommen-
ded by the manufarcturer,



Table — Requiremants
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L] r
Teating Pouring . . Serting £a
consiatency tirme Setting tims expansion mpressive Strer'!gth
Type L - ol -
i mm minutes minutas a5 MPa -
_______ P fmin | max. max. i, 1  max.
50:-1 Z “.-\q aE | :: 015 A0
1 Islurmp) J.28 ot ! £:0 : : 8.0
i
75 = 4 - .! “ . 7
2 {elumpl 2.5 6.0 0.0 0,20 : 9.0
3 a0 = 3.0 8.0 0.0 0,20 20.0 i
|penetrstion) i
5 |
30 =3 - . = 15 Iz b
4 (penetraticn] 30 8.0 - 0 015 50

“ 1 MPa = 1 Mimm?




Citreansions in millimeres
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Additienal weignt,

Fcd, approximate dimensiens : 270 mm lerg and 10 mm diamerer.

Sraduated scale in millimerres,

Graduatian mark,

“ock screw,

icat needle 50 mm long and 1 + 0,05 mm diamener, Y
Cane penetrometer, made of 2 carasion resisiant, non-absarbent matedal. Surfaca finish - 4 [spe 150 1302),

Zanical ring meuld, made of a carosion resistant, non-absarbent matesial, Inside diameter : 60 mm at the base and 70 mm at the 1op.
Aeight : 40 mm.

Jase plate, of a plate glass and abour 100 mm fepurara,
LE Suoport bracker,

Figure 1 — Example of apparatus lor Vicat needle or cone penetrometer
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Dimensicns in millimetres
Kay
A lscsceles trough, having an angle of 207 internal acge fangn 20 mm. Minimurm rough dimersiars - 140 mm lang aed 4 mm thick. One 4nd cf e
trough shall be Blecked with an immasatle and-ciece (F),

B Paiytetraflucroethylene sheating 0,1 mm o 0.2 mm thick,
C Stooper, being a cube with an edge langth of about 30 mm and having a mass aof 200 = 10 g.
0 Dial gauge succor,
E  Diai gavge or aquivalent agie o messure sithin 231 mim wriie 2eptying 3 Tessuring tzrea of net mere nan 0.7 M (88 gfl.
F  End piece.

Figure 2 — Example of suitable extensometer

3
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Dimensians in millimewres
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Figurs 3 — Tast black for reproduction af detail
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