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Indian Standard
SPECIFICATION FOR

DENTAL SILICATE CEMENT

( First Revision )

0 .  F O R E W O R D

0.1 This Indian Standard ( First Revision) was adopted by the Indian
Standards Institution on 1~0 March 1983, after the draft finalized by the
Dental Materials Sectional Committee had been approved by the Chemical
Division Council.

0.2 This standard was first issued in 1973 with considerable assistance
derived from ISO/R/1565-1970  ‘Dental silicate cement’. The IS0 docu-
ment had been revised to IS0 1565-1978 (E) ‘Dental silicate cement
(hand-mixed). Consequently the committee decided to revise this standard
to align it with the latest IS0 Document.
0.3 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, express-
ing the result of a test or analysis, shall be rounded off in accordance with
IS : 2-1960*. The number of significant places retained in the rounded-off
value should be the same as that of the specified value in this standard.

1. SCOPE

1.1 This standard prescribes the requirements and the methods of sampling
and test for manually mixed dental silicate~cement based on the hardening
reaction between a glass powder, the principal constituent of which is an
alumina silicate, and aqueous solutions of ortho phosphoric acid which may
contain metal ions, sampling and test for dental silicate cement.

2. REQUIREMENTS

2.1 Description - The cement shall consist of a powder and a liquid, which,
when mixed~according to the manufacturer’s directions, shall set rapidly to
a condition suitable for its intended use.
2.2 Liquid - The liquid shall be water-clear, and no deposit or sediment
shall form on the inside of the container when it is stored.

*Rules for rounding off numerical values ( m&d  ).
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2.3 Powder -The powder shall be free from extraneous material, if
powder is coloured, the pigment shall be uniformly dispersed throughout
the powder.

2.4 Unset Cement - The cement when mixed as directed in A-l shall be
of uniform smooth consistency, completely mixed and shall not evolve
gases.

2.5 Set Cement -The colour of the set cement shall match the relevant
manufacturer’s shade guide when viewed under water by natural light after
immersion in water for 5 days.

2.6 Arsenic Content - The arsenic content of the material shall be not more
than 2 parts per million, when tested in the manner prescribed in A-3.

2.7 Toxicity - The mixed cement when used in accordance with the direc-
tion of the manufacturer shall neither cause prolonged damage to oral
tissues nor have any adverse system effect.

2.8 Physical Properties - The cement shall also comply with the require-
ments for physical properties given in Table 1 when tested according to
methods prescribed in Appendix A.

TABLE 1 REQUIREMENTS -FOR PHYSICAL PROPERTIES

T IME OP thTINC3
AT 37” C

( MINXWEB  )
---7
Min Max

2 5

CoMPREssIVE
STRENOTH

AFTER 24 HOURS

Min

165 MN/ma
( 1 700 kgf/cm’ )

OPACITY, Co. 70 VOLUBILITY  AND
AFTER 24 HOURS DISINTEORATION
r___h_T AFTER 24 HOURS

Min Max Max

0.35 0.55 2 percent ( m/m )

NOTE -Setting time is determined from the completion of mixing.

2.9 Instructions - Instructions for proportioning and manipulation shall
include information regarding the following points:

4
9
4
4
4

f 1

Temperature, conditions and type of the slab and spatula;
Powder-liquid-ratio;
Rate of incorporation of the powder;
Time of mixing;
Maximum working time between the end of mixing and the appli-
cation of the matrix; and
A statement that, when clinical conditions warrant, a liner should
be placed between the cement and the dentine.
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3. PACKING AND MARKING

3.1 Packing- The cement powder and liquid shall be supplied in properly
sealed containers made of such materials which shall not contaminate or
perm permit contamination of the contents.

3.2 Instructions for Use - Instructions for proportioning the powder and
liquid, and for manipulation of the cement shall accompany each package.

3.3 Marking - Each container shall be marked with the following infor-
mation :

4
b)
4
4
e)
f)
8)

Name of the material;
Colour of the cement when set;
Net mass in g of the powder and net volume in ml of the liquid;
Month~and year of manufacture;
Name of the manufacturer and/or his recognized trade-mark;
Batch number; and
Storage conditions as agreed in between the manufacturer and the
supplier shall be marked on the container.

3.3.1 The container may also be marked with the IS1 Certification Mark.
NOTE - The use of the IS1 Certification Mark is governed by the provisions of the

Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations
made thereunder. The IS1 Mark on products covered by an Indian Standardconveys
the assurance that they have been produced to comply with the requirements of that
standard under a well-defined system of inspection, testing and quality control which is
devised and supervised by IS1 and operated by the producer. IS1 marked products are
also continuously checked by IS1 for conformity to that standard as a further safeguard.
Details of conditions under which a licence  for the use ofthe  IS1 Certification Mark may
be granted to manufacturers or processors, may be obtained from the Indian Standards
Institution.

4. SAMPLING

4.1 Themethod of preparing samples of the material and the criteria for
conformity shall be as given in Appendix B or as agreed to between the
purchaser and the supplier.
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A P P E N D I X  A
( Clauses 2.4, 2.6 and 2.8 )

METHOD OF TEST FOR DENTAL SILICATE CEMENT

A-l. PREPARATION OF TEST SPECIMENS

A-l.1 Conduct the preparation of test specimens at 27 f 2?C and a relative
humidity between 65 and 75 percent.

A-l.2 The powder liquid ratio shall be determined by the test for standard
testing consistency ( see A-2 ).

A-l.3 Mixing - The following mixing technique shall be employed in the
preparation of all test specimens. A glass slab, approximately 150-mm long
and 75-mm wide, and 20 mm thick and a spatula which shall be made from
a material not corroded ~by the cement, shall be used for mixing. The spa-
tula and the slab shall be clean, dry and free from hardened particles of
cement. The mixing time shall be 1 minute. Incorporate the powder at the
following rate:

Proportion of the Total Time of Incorporation
Amount of Powder in Seconds

l/2 I5

114 15

114 15

Spatulate the whole mass for the remaining 15 seconds, using approximately
one-third of the top surface of the slab. Ensure that no particles of powder
or any unused liquid remain on the slab when the mixing is completed,

A-2. DETERMINATION OF POWDER/LIQUID RATIO FOR
STANDARD TESTING CONSISTENCY

A-2.1 Apparatus

A-2.1.1 Loading Device - It shall be of the type illustrated in Fig. 1 or an
equivalent means whereby a force of 147 N ( 15 kgf) may be applied
vertically on to the cement.

A-2.1.2 Two flat glass plates ~approximately  50 mm and 40 mm square
and approximately 5 mm thick.

A-2.1.3 Measuring device to deliver 0.075  ml of mixed cement in the
form of a cylinder 6.0 mm high and 4.0 mm in diameter. A suitable device
may consist of a glass tube and a PTFE plunger.
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FIG. 1 LOADING DEVICE FOR MEASURING CONSISTENCY

A-2.1.4 Graduated syringe pipette having an accuracy of -&O~OOl ml.

A-2.2 Procedure - Carefully weigh out a trial amount of powder ( 300 to
450 mg ) to an cc accuracy of 1 mg and transfer it to the glass mixing slab.
Deliver 0.100 ml of liquid from the syringe pipette close to the powder.
After mixing in accordance with A-l.3 collect and load the cement into the
measuring~device. Deliver 0,075 ml of the mixed cement, preferably as an
upright cylinder, onto the centre of the lower glass plate, which is resting
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on the lower anvil of the loading device. If it is not possible to deliver all
the cement from the measuring device in a single operation, take the residue
with the tip of a clean spatula and place on the centre of the other glass
plate. Position both glass plates relative to each other, without pressure,
in such a way that any cement on the second glass plate contacts centrally
the bulk of the cement on the first glass plate. Sixty seconds after the end
of mixing, gently press the cement out between the two glass plates with the
force of 147 N ( 15 kgf ) applied in a direction perpendicular to the lower
glass plate. After the cement has set, measure the major and minor dia-
meters of the cement disc with an accuracy of O-5  mm and calculate the
mean. If the two measurements differ by more than 1 mm discard the result
and repeat the test. Make trial mixes of varying powder/liquid ratios until
the mean diameter calculated from the major and minor diameter measured
is 23 f 1 mm. Check this result twice.

The powder/liquid ratios which gives the required mix consistency
called the ‘standard testing consistency’, shall be used in the preparation
of all test specimens for tests.

A-3, DETERMINATION OF ARSENI% CONTENT

A-3.1 Preparation of Sample - Powder the set cement and pass through a
75 micron IS sieve. Disperse 2 g of the sieved powder in 30 ml of water
and add 10 ml of hydrochloric acid, 38 percent ( m/m ) relative density 1.1.
Use this solution in the test for total arsenic content.
A-3.2 Procedure - The total arsenic content may be determined using any
recognized analytical method of adequate sensitivity. If the result of such
a determination shows the total arsenic content to be near the limit specified
in the Table 1, then a further determination shall be carried out using the
procedure described in IS : 2088-1971*. The result so obtained shall then
be taken as the test result.

A-4. DETERMINATION -OF NET SETTING TIME

A-4.0 The setting time determined by this test method is measured from the
completion of mixing, and not the more usual total setting time, where the
time is measured from the first contact ~between  the cement components.

A-4.1 -Apparatus

A-4.1.1 Oven or cabinet in which the specimen may be maintained at a
temperature of 37 f 1°C and a relative humidity of at least 30 percent.

~A-4.1.2  Indentor  of mass 400 f 5 g and having a flat end of diameter
1-O f O-1 mm. The needle tip shall be cylindrical for a distance of

*Methods for determination of arsenic (jut  rez~ih~  ).
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approximately 5.0 mm. The needle end shall be plane and at right angles
to the axis of the rod.

A-4.1.3 Metal~Mound  - Similar to that-illustrated in Fig. 2.

All dimensions in millimetres

FIG. 2 MOULD FOR Use IN DETERMINING SETTING TIME

A-4.1.4 Metal block of minimum dimensions 8 mm x 20 mm x IQ mm,
either as part of A-4.1.1 or A-4.1.2 or as a separate item.

A-4.1.5 Aluminium Foil
A-4.2 Procedure - Place the metal rectangular ~mould,  conditioned to 27
f 2”C!,  on a piece of aluminium foil of convenient size and fill to a level
surface with cement of standard testing consistency. One minute after the
completion of mixing, place the assembly containing a specimen on the
metal block, which has been conditioned to 37 f l”C, and replace in the
oven. Ensure good contact between the mould, foil and metal block. One
-and a half minutes after the completion of mixing, carefully lower the
indentor vertictilly onto the surface of the cement and allow to remain
there for 5 seconds. Repeat this at intervals until near the expected
time of setting, at which stage reduce the intervals to 15 seconds. Maintain
the needle in a clean condition by cleaning, if necessary, between indcnt-
ations. Record the setting time as the period of time which elapses from
the completion of mixing to the time when the needle fails to make a per-
ceptible circular indentations on the surface of the cement, when viewed
under a hand lens of low magnification. Take the mean of three such
recorded values, rounded to the nearest 15 seconds, as the test result.

A-5. DETERMINATION OF COMPRESSIVE STRENGTH
A-5.1 Apparatus

A-5.1.1 Oven or cabinet maintained at a temperature of 37 f 1°C and a
relative humidity of at least 30 percent.

9
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A-5.1.2 Split mould and plates, such as shown in Fig. 3, with internal
dimensions 6 mm high and 4 mm diameter. made of stainless steel or other
suitable material tha; will not reattacked or corroded by the cement.

All dimensionsin millimetres.

FIG. 3 MOULD AND CLAMP FOR PREPARATION
STRENGTHTEST SPECIMENS

A-5.1.3 Individual Screw Clamps

OF COMPRESSIVE

A-5.1.4 Compressive strength testing apparatus with a cross-head speed
of 075 & 0-25 mm/min,

A-5.2 Preparation of Test Specimen — Bring the moulds top and bottom
plates and the screw clamps to 27 -&2°C. After mixing to the standard
testing consistency, pack the cement, to a slight excess, into the split mould
within 1 min of the completion of mixing.

NOTE — In order to consolidate the cement and avoid trapping air, it is advisable to
convey the largest convenient portions of mixed cement to themould and apply to one
side with a suitable instrument. Fill the mould to excess in this manner and then place
on the bottom plate with some pressure.

10
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Remove any bulk extruded cement, place the top metal plate in
position and manually squeeze together. Put the mould and plates in the
clamp and screw tightly together. Not later than 2 min after the comple-
tion of mixing, transfer the whole assembly to the oven maintained at
37 f 1°C. One hour after the completion of mixing, remove the plates, and
surface the ends of the specimen plane, at right angles to its long axis.
Grind the ends flat and remove any excess cement by drawing back and
forth on a glass plate with a small amount of 350 mesh silicon carbide
powder, maximum particle size 45 pm, mixed with water. Keep both ends of
the specimen wet during the grinding and rotate about one quarter turn
every few strokes. Remove the specimen from the mould immediately after
surfacing and check for air-voids or chipped edges. Discard any such
defective specimens.

NOTE -To facilitate the removal of the hardened cement specimen the internal
surface of the mould may be evenly coated, prior to filling, with a 3 percent solution of
micro-crystalline or paraffin wax in pure toluene. Alternatively a thin film of silicone
grease or PTFE dry film lubricant may be used.

Immerse each acceptable specimen in distilled or deionized water and
maintain at 37 -& 1°C for 23 h.

Five specimens shall be prepared and tested.

A-5.3 Procedure - Twen-ty-four  hours after the completion of mixing,
determine the compressive strength of the test specimens in the following
manner, using a suitable apparatus with a cross-head speed of 0.75  f O-25
mm/min. Place each specimen with the flat ends between the platens -of
the testing apparatus so that the load is applied in the long axis of the
specimen.

Record, the maximum load applied when the specimen fractures, and
calculate the compressive strength C, in megapascals, using the formula :

where
P = maximum applied load, in newtons ; and
d = diameter of the specimen, in millimetres.

If at least four of the fiveresults obtained are below the minimum strength
specified in the table, the material shall be deemed to have failed the test.
If at least four of the five results are above the minimum strength specified
in the table, the material shall be deemed to have passed the test. In other
cases prepare a further 10 specimens and obtain the median result for all 15
specimens. Round this value to two significant figures and record as the
compressive strength.

11
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A-6. DETERMINATION OF TRANSULCENCY/OPACITY

A-6.1 Apparatus

A-6.1.1 Oven or cabinet maintained at a temperature of 37 f 1°C and
a relative humidity of at least 30 percent.

A-6.1.2 Opal glass standards with C0.,0 ‘values of 0.35  and 0.55 respec-
tively.

A-6.1.3 A sheet of white waterproof material ( approximately 110 mm x
40 mm) marked, along its entire length, with black stripes 2 mm wide and
3 mm apart.

A-6.1.4 Moulds consisting of a split brass or stainless steel ring contained
in a former as illustrated in Fig. 4. The height of the ring shall be
1.0 f 0.03  mm and the internal diameter 10 mm.

A-6.1.5 Individual Screw Clamps

NOTE -The constrast  ratio Ca.ro used to represent the opacity is the ratio between
the daylight apparent reflectance of the cement specimen when backed by a black
backing, and the daylight apparent reflectance of the specimen when backed by a
white backing having a daylight apparent reflection of 70 percent relative to magne-
sium oxide ( MgO ) .

A-6.2 Preparation of Test Specimen - Place the mould on a thin poly-
ethylene or cellulose acetate sheet backed by a flat glass plate. Fill the
split ring with cement mixed in accordance with A-I.3 using a light shade
of powder. Cover With a further plate faced with a sheet of polyethylene
or cellulose acetate, press firmly together and clamp. The specimen shall
be 1.00 4 0.05 mm thick. Two minutes after the completion ~of mixing,
place the mould, plates and the screw clamp into the oven maintained at a
temperature of 37 & l”C, and at a relative humidity of at least 30 percent.

After 1 h, remove the plates and polyethylene or cellulose sheets from
the clamp and carefully separate the cement specimen from the ring.
Store the specimen for 23 h in distilled or deionized water maintained at
37 & 1°C.

A-6.3 Procedure-Make a comparison of the translucency of the cement
specimen and the two opal glass standards on the black and white striped
background. Cover the cement specimen, the opal glass standards and the
striped background with a thin film of distilled or deionized water while
making the comparison. If the translucency of the cement specimen is
between those of the two standards or equal to either of them, it shall be
considered to comply with this requirement. Any photometric instrument
may be used to make this comparison, provided that it can be proved to
have an accuracy of within f0.02  Co.,O.

12
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I N G
OF

R

C O V E R
P L A T E

All dimensions in millimetres.

F I G. 4 M OULD FOR PREPARATION OF TEST SPECIMEN USED  IN
SOLUBILITY DETERMINATION

A-7. DETERMINATION OF WATER LEACHABLE MATERIAL

A-7.1 Apparatus

A-7.1.1 Oven or cabinet maintained at a temperature of 37 f l°C and a
relative humidity of at least 30 percent.

13
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A-7.1.2 Mould consisting of a split brass or stainless steel ring contained
in a former or retaining plate similar to that illustrated in Fig. 4. The
height of the ring shall be 1.0 & 0.03 mm and the internal diameter 10 mm.
The former or retaining plate shall ensure that excess cement does not
expand the split ring beyond a diameter of 10 mm.

A-7.1.3 Individual Screw Clamps

A-7.1.4 Platinum wire, dental floss or equivalent non-corrodible material.

A-7.1.5 Two wide-mouthed polyethylene bottles of approximately 50 ml
capacity, as illustrated in Fig. 5.

A’-
PLATINUM
WIRE OR
DENTAL FLOSS -_.

,,-TE ST
SPEC [MEN,

F I G. 5 WEIGHING BOTTLE CONTAINING SOLUBILITY  SPECIMEN

A-7.1.6 Spectrophotometer having a range including 650 nm, with cells
( optional); or a suitable comparator with Nessler  tubes.

A-7.2 Reagents - All reagents shall be of analytical grade. Unless stated
otherwise, distilled or deionized water shall be used.

A-7.2.1 Phosphate standard solution. Dissolve 200 sq of anhydrous
disodium orthophosphate in one litre of water. This will have a solution
containing the equivalent of lOOg/ml  P,O,.

14
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Prepare a working standard solution containing 10 sq/ml of PsO,  by
diluting 10 ml of this standard solution to 100 ml.

A-7.2.2 Reagent I- A 10 percent solution of ammonium molybdate IN
ammonia solution ( 33 ml of concentrated ammonia solution, 15 N
sp gr 0.88 in 500 ml -of solution ).

A-7.2.3 Reagent II- Sulphuric acid 2Q N.
A-7.2.4 Reagent III - A 4 percent solution of ascorbic acid ( it is

essential that this solution be freshly prepared ).
A-7.2.5 Reagent IV- Mix 40 ml of reagent I and 60 ml of reagent II;

allow to cool, and add 100 ml of reagent III. It is essential that this
solution be freshly prepared.
A-7.3 Preparation of Test Specimen - Place the mould on a thin polyethy-
lene or cellulose acetate sheet backed by a flat plate. Insert a convenient
tared length of wire or dental floss through the split ring so that at least
4 mm projects into the ring,
standard testing consistency.

Fill the split ring with cement mixed to the
Cover with a further plate faced with a sheet

or polyethylene or cellulose acetate, press firmly together and apply the
screw clamp. Two minutes after the completion of mixing, place the mould,
plates and the screw clamp into the oven maintained at 37 f l”C, and a
relative humidity of at least 30 percent. After 1 h, remove the plates and
polyethylene or cellulose acetate sheets from the clamp and carefully
separate the cement disc and attached wire or dental floss from the split
ring. Remove any surplus cement from the edge of the disc and lightly
brush the surface to remove any loose material.
A-7.4 Preparation of Test Solution - Weigh the specimen and immediately
suspend it in 20 ml of water, contained in a polyethylene bottle, by means
of the wire or dental floss. Ensure that the soecimen  does not touch the side
of the bottle. Close&the lid as tightly as &possible and store for 23 h at
37 f 1°C.
A-7.5 Procedure - After ~23 h, remove the specimen from the water and
determine the amount of phosphate in solution by the following procedure.
Carry out this determination in duplicate. Transfer the contents of each
of the polyethylene bottles to a 200 ml flask and dilute to the calibration
mark with water. Transfer 10 ml aliquot portions of these solutions to
50 ml volumetric flasks, and add 5 ml of reagent IV to each, the contents
then being diluted to the calibration marks and thoroughly mixed. Treat
10 ml of standard phosphate solution similarly by adding 5 ml of reagent
IV and making the volume up to 50 ml in a volumetric flask. At the same
time also prepare a blank. Allow these flasks to stand for 24 h and then
compare the solutions at 650 nm in a suitable spectrophotometer.

If no spectrophotometer is available, the sample solution may be
compared against suitable standard; 9 ml of the working standard solution

15
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(A-7.2.1 ) approximates to the specification limit if the cement disc is of
0.2 mm. Standard Nessler procedures should be adopted, but where any
result is questionable, the spectrophotometer method shall be used.

A-7.6 Expression of Results

The amount of water-leachable material, expressed as P,Or, eluted in
milligrams per gram of the specimen, is given by the formula :

Al--A,/_
A2 - & m

where
A I = the absorbance of the test solution;
A 2 = the absorbance of the standard phosphate solution;
A, = the absorbance of the blank solution;
m = the mass in grams, of the specimen.

NOTE - The absorbance, Al of the standard phosphate solution measured in a 1 cm
Lell at 650 nm is normally about 0.260.

A P P E N D I X  B

( Clause 4.1 )

SAMPLING OF DENTAL SILICATE CEMENT

B-l. GENERAL REQUIREMENTS OF SAMPLING

B-1.0 In drawing preparing, storing and handling test samples, the precau-
tions and directions given in B-l.1 to B-l.7 shall be observed.

B-l.1 Samples shall not be takenin  exposed place.

B-l.2 The sampling instrument shall be clean and dry.

B-1.3 Precautions shall be taken to protect the samples, the material being
sampled, the sampling instrument and the containers for samples from
adventitious contamination.

B-1.4 To draw a representative sample, the contents of each container
selected for sampling shall be mixed as thoroughly as possible by suitable
means.

B-1.5 The samples shall be placed in clean, dry, air-tight glass or other
suitable containers.

16
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B-l.6 The sample containers shall be of such size that they are almost com-
pletely filled by the sample.

B-l.7 Each sample container shall be sealed air-tight with a suitable
stopper after filling, and marked with full details of sampling, the date of
sampling and the year of manufacture of the material.

B-2. SCALE OF SAMPLING

B-2.1 Lot -All the containers in a single consignment of the material
drawn from a single batch of manufacture shall constitute a lot. If a con-
signment is declared or known to consist of different batches of manufac-
ture, the containers belonging to the same batch shall be grouped together
and each such group shall constitute a separate lot.

B-2.1.1 Samples shall be tested from each lot for ascertaining conformity
of the material to the requirements of this specification.

B-2.2 The number of containers (n) to be selected from the lot shall depend
on the size of the lot (N) and shall be as given in Table 2, subject to the
provision that if n containers do not provide sufficient material for carrying
out all the tests specified in 2 then at least as many containers as will pro-
vide sufficient material shall be taken out.

B-3. TEST SAMPLES AND REFEREE SAMPLE

B-3.1 Preparation of Test Samples

B-3.1.1 Liquid Component - Empty the contents of all the sample con-
tainers selected into a clean glass-stoppered bottle. Thoroughly mix the
contents and divide the composite sample into three equal parts, one for
the purchaser, another for the supplier and the third for the referee.

B-3.1.2 Solid Component - Empty the contents of till the samples con-
tainers selected into a square sided jar having a capacity of 2 litres and a
self-sealing cap. Rotate the jar on its minor axis for two hours at the rate
of 25 rev/min. Divide the composite samples into three equal parts, one
for the purchaser, another for the supplier and the third for the referee.

B-3.2 Referee Sample - The referee sample shall consist of one composite
sample each of the solid component and the liquid component, marked for
this purpose and shall bear the seals of the purchaser and the supplier.
These shall be kept at a place agreed to between the purchaser and the
supplier and shall be used in case of dispute.

B-4. NUMBER OF TESTS

B-4-1  Tests for all the characteristics given in 2 shall be conducted on the
composite sample.

17
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B-5. CRITE-RIA  FOR CONFORMITY

B-5.1 A lot shall be declared as conforming to this specification if the com-
_posite  sample satisfies the requirements for each of the characteristics listed
in 2. If the requirements for any of the characteristics are not met, the lot
shall be declared to have not satisfied the requirements of this specification.

TABLE 2 NUMBER OF CONTAINER TO BE SELECTED
FOR SAMPLING

( Ciauses B-Z.2 )

LOT SIZE N UMBER OFCONTAINERS  TO
SELECTED

N n

(1) (2)

3 to 50 3
51 to 200 4

201 to 400 5
401 to 650 6
651 to1 000 7

B E
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