
MILITARY SPECIFICATION

GYSUM, CALCINED

This specification is mandatory for use by

Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers calcined gypsum

hemihydrate) .

FIIL-c-20098c

31 January 1969
SUPERSEDING

See Section 6

all Departments and

(calcium sulfate

1.2 Classification. The calcined gypum shall be of the following types,

as specified:

I Type I - Fast setting

Type II - Slow settin~

2. APPLICABLE DOCUMEPWS

2.1 The following docmnents of the issue in effect on date of invitation
for bids or request for proposal, form a part of this specification to the

extent specified herein.

e SPECIFICATIONS

FEDERAL

RR-s-366 -
UU-S-4B -

PPP-C-96 -

STANDARDS

I MILITARY

MIL-STD-105 -

MIL-STD-129 -

Sieves, Standard for Testing Purposes
Sack, Shipping, Paper

Cans, Metal, 28 Gau8e and Lighter

Sampling Procedures and Tables for Inspection by Attributes
Marking for shipment and Storage

FSC 5610
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(tipies of specificatioma, ntandards, drawings, and publications required
by suppliers in connection with specific procurement functions should be
obtained from the procuring activity or se direcced by the contracting
officer.)

2.2 ~. The following documant forms s part of this

specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids shall apply.

AHSRICAN SOCISTY FOR TSST3NG ANO 14ATSR2ALS

f4ethod C266 - Teat for Time of Setting of Hydraulic Cement by
Gillmore Needles

(Application for copies should be addressed to the American Society for
Testing and Materials , 1916 Race Street, Philadelphia, Pa. , 19103.)

3. RSQUIREMSNTS

3.1 &aterial. The rmterial shall be a high-quality calcined gypsum
meeting the requirement hereinafter specified.

3.2 Fineness. All the matarial ohall paaa a No. 20 U. S. standard test
sieve, while not less than 95 percent @hall pass a No. 100 sieve, when
tested as specified in 4.5.1.

I 3.3. Settinz time.

3.3.1 ~. The calcined gypsum shall net in not leas than 20 minutes
nor more than 25 minutes frcm the initial time of addition of water to the
material. The setting time shall be determined as specified in 4.5.2.

3.3.2 I’vDe1<. The calcined gypsum shall set in mt less than 20
minutes nor more than two hours.

I
3.4 ~ and exnam. The calcined gypsum shall not shrink

❑ore than 0.10 percent when tested as specified in 4.5.3. The gypsum
shall not expand when eo teeted.

3.5

3.5.1 ~. TIM average compression etrength of the dry set calcined
gypsum shall be not less than 3,400 pai when teated aa specified in 4.5.4.
‘thecompression strength of any one of the individual teat specimens @hall
be not less than 2,900 psi.

.

3.5.2 TvDe 11. The compression strength of type 11 calcined gypsum
shall not be less than 4,000 pounds pal.

2
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●
3.6 Workmansh&. The calcined gypsum ehel1 be a dry, powdered material,

smooth in texture, and free of lumpe and extraneous matter. The mterial
shall be processed in accordance with high-grade comnercia 1 practice.

4. QUALITY ASSUSANCE PSOVXSIONS

4.1 Resuonsibilitv for Insoecti,oq. Unless othemise specified in the
contract or purchase order, the eupplier is reeponnible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified In the contract or order, the supplier may use his own or any
other facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government. The Oovernmaat
reservee the right to perform any of the inspections set forth in the
specification where such inapectiona are deemed nece.v.saryto aseure
supplies and services conform to prescribed requiremcnta.

6.2 ~. A lot of calcined gypeum shall be of uniform composition,
produced under 1ike conditions in one unchanged process by one manu -
facturer and presented for acceptance at one time.

4.3 Sampling.

4.3.1 S.smQlinm for e~mi nation. A random sample of shipping containers
shall be eelected for examination of the gypsum and for the preparation for
delivery in accordance with level 1 of FiIL-sTO-105.

4.3.2 ~ e s. Five containers shall be taken at random
from the lot. A cmposite Z-pound sample shall be prepared by removing
equal portiomc of material from each selected container, and ❑ixing them
thoroughly . The composite sample r.hallbe pieced in a tightly sealed
❑etal container, labeled to show the name of the materiel, lot number,
lot size, contract or order number, and mame of the contractor. All
acceptance teste shall be performed on nwterial drawn from the composite
sample.

4.4 Examina t-.

4.4.1 w. Sample units selected in accordance with 4.3.1 shall be
examined for viawa1 defects in the cakined gypsum and at the acceptable
quality level shown in table 1.
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Table 1. Examination of gypsum, calcined

AQL C1aSeificatiOn tlethod of
~al percent of defects Defects examination

Calcined gypuun 2.5 Major 101 Not dry Visual and tactile
(See 3.6 and N8jor 102 Not powdered Visual and tactile
4.4.1) Major 103 Not mnooth Visual and tactile

in texture
Major 104 Not free from Visual

lumps
Kajor 105 Containa ex- Visual

traneoua
matter

6.4.2 Packaefnz . Packing and marking.
ante with 4.3.1 shall he examined for the
quality level shown in table II.

Sample units 8elected in accord-
defects ●nd at the acceptable

I
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4.5 ~.

4.5.1 Finenese. Place a No. 20 and a No. 100 sieve, conforming co
RR-S-366, over a collecting pan. Place approximate 13!100 grame of the
material, accurately weighed , on the top sieve and shake the assembly for
30 minutes in a Ro-Tap machine , or equivalent, geared to impart 300 * 15
gyrations and 150 i 1 taps per ❑inute. Weigh the mnterial retained on each

I
sieve , and calculate the percentage of materia 1 paseing ●ach sieve.

4.5.2 Settins t~. Place a 100-gram portion of the gypsum in a suitable
mixing container, and pour exactly 41 ml. of dietilled water held at room
temperature (77” t 5%3 , over the material. Record the initial time of
●ddition of the water. Stir the mixture for 2 minutes to form a emooth
paete. Lnntcdietelypour the paate into a round dish measuring approximately
2-1/2 inches in diameter and 1/2 inch im depth (see 6.3) . The mixture
ehall be tested for setting 20 minutes after the initial additon of the
water, and again 5 minutes later, using Gilfmore needles conforming to
weight, diameter and form to the “final needles” dencribed in ASTM method
C266. The needle plunger ehall be releaeed at the specified intervals
of 20 and 25 minutes, and quickly re-engaged 2 t lf4 seconds after releaae
in each instance., ‘lheneedle shall penetrate to the bottom of the dish
at the 20 ❑inute interval, to indicate non-setting of the gypsum, vhile
the needle penetration shall not exceed 0.5 w at the 25 minute interval,
to indicate that the mcterisl has set.

4.5.3 ~e and e%vnnsi~. Place a 300 gram portion of the materia1
in a suitable mixing container, and pour exactly 123 ❑l. of dintilltd water
held at room temperature (77” * 57) , over the m.sterial. Record the initial
time of addition of the water. Allow the water to soak into the material
for 2 ❑inutes end then stir the mixture for 2 additional minutee to form
a smooth paste. Iunnediately pour the paete into a 1 by L by 9 inch mmld,
and ellow it to set for at leaat 1 hour. Remove the block frmm the mold
and taper-trim both endn of the block to fom 1/4 by 1/4 inch ends. The
surfaca of the trimned ends shall be made smooth and flat. Measure the
length of the trimmed block to the nearest 0.001 inch by meana of a vernier cnl-
iper. Place the block in an atmosphere conditioned to a temperature of 70”
to SOW, and a relative humidity of 30 to 50 percent. When the block has
dried completely, remeasure its length to the aema degree of accuracy aa
before. The block shall be considered completely dried when 2 consecutive
weighings , made at 24 hour intervals , agree within 0.01 percent of each other.
No increase in the initial len:th of the test block ehall occur (see 3.4) .
Calculate the percentage of shrinkage as follows:

Percent shrinkage - flnitial le~ - dried lenz 1A).t
Initial length

x 100

6
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4.5.4 COmc.resnic.nstre~.

4.5.4.1 +ecimene. Prepare a paste of the material with distilled water,
❑ixing the ingredients in the proportion of 41 ❑l. of water to every 100
gram9 of the calcined gypmmn used, as specified in 4.5.2. With the prepared
paste, fill 5 metal cubic molds.

4.5.4.2 Mkt. Molds for ❑aking test specimens shall be 2 inch split
cube molds made of noncorrodible material and s“fficfently rigid to prevent
spreading during molding. The mold shall have not more than 3 cube
compartments and be separable into not more than 2 parts. When assembled ,
the parts of the molds shall be firmly held together, and dimensions Ehall
conform to the following requirements: Interior faces shall be plane
surfaces with a maximum variation of 0.001 inch for 2 new molds and 0.002
inch for old molds: distance between opposite facea, and height of the
❑olds, ❑eaaured separately for each cube compartment shall be 2 i 0.005
inch. for new ❑olds or 2 * 0.020 inch for old molds; angle between
adjacent interior facea and between interior faces and to and bottom
planes of the mold shall be 90 t 0.05 deg. ❑eaa”red at points slightly
removed from the intersection of the faces.

6.5.6.3 ?rocedur<. Allow the matarial in the ❑olds to aet for 1 hour,
remove the set blocks from the ❑olds , and dry them completely in an
atwaphere conditioned to a temperature of 70” to 80”F end a relative
humidity of 30 to 50 percent, as specified in 4.5.3. Nark the top aide
of the blocks so that each block mcy be placed in the compression testing
mcchine with its marked aide up. Place a block in the mcchine and apply
the compassion load at the rate of 20,000 * 2,000 pounds per minute,
until the block ia cmshed. Record the load requtred to crush each of
the 5 blocks. Cclculate the average compression strength in tecnw of
pounda per square inch. The mcteriala shall be rejected if the compression
atrengtha are not aa indicated in 3.5.

5. PREPARATION FOR DELIVSRT

5.1 Packa~. Packaging shall be level A or C aa specified (see 6.2).

5.1.1 Level A. Calcined gypsum shall be pcckaged 1 pound net weight
in metal containers of suitable size conforming to type V, clans 2 of
PPP-C-96, or 100 pound shipping paper sacks conforming to type II, IV, or V
aa specified . of construction number 12X, of W-S-68.

5.1.2 Lavel C. Unlass othemise specified, calcined gypsum shall be
packnged in ❑etal containers or sacks as specified in 5.1.1, except as follows:
The axterinr coating shall not be required for the can of PPP-C-96, and the
construction number lDX bag of UU-S-48 @hall be used (eee 6.2) .

7
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5.2 Packine,. Packing shall be level A or C as specified (see 6.2)

5.2.1 Level A. Containers as speci~ied in 5. 1.1 shall be packed in
accordance with the overseas shipment requirements of the appendix to
PPP-c-96. Paper sacks as specified in 5.1.1 shall be packed in accordance

with the overseas shipment requirements of table XII of UU-S-48.

5.2.2 Level C Either 50 pounds or 100 pounds, as specified (see 6. 2) ,
of calcined=”shall be packed in a paper shipping sack conforming to
style B, type optional, construction numbers 4X or 10X, respectively,
of UU-S-48.

5.3 Markins. In add ition to any specia 1 marking specified by the
procuring activity (see 6.2) , all containers shall be marked in accordance
with MIL-STD-129.

6. NOfES

6.1 Intended use. Calcined gypsum is used in the manufacture and
assembly of level vials for fire control equipment, also as an ingredient
in fillers used in inert ammunition.

6.2 Ordering data. Procurement documents should specify the following:

(a) Title, number and date of this specification.

(b) Selection of armlicable levels of Dackazing and packing.--- .-
(c) Unit quant itie;” required.

A dish, such as CataloE No. 4357, A. H. Thomas Co. , Philadelphia, Pa. ,6.3
has been found GO be a suitable-container for holding the calcined gypsum

in making the setting time determination (see 4.5.2) .

6.4 Supersession. This specification supersedes MIL-G-20098B dated
31 July 1963 and PA-PD-290(Rev. 1) , dated 21 October 1955. Type I is

applicable where previous issues of MIL-G-2009B are referenced. Type 11

replaces PA-PD-290.

Custodian: Preparing activity:

Army - MU Army - Mu

Air Force’ - 84

Review activities : Project No. 5610-0056

Army - MU, MO
Air Force - 84, 85

a

User activities:
Army - MI, EL

8
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SPECIFICATION ANALYSIS SNEET
I

Form Approved
Dudget Bureau No. 22-I?

INSTRUCTION5 ‘l’hi. .t,.et is !. be filled out byp.rs.n.el, ●ither Government II. crmtr.ctor, involved i.
. ...1 the Speclfnc.ti.n i. procurement .fprod.cts for ultimate .s. by the Department of Defense. This .t
is provided for obtaining information en the use of thin specific .ti.n which will inn.,. that s.it Ade prod,,
c.” be procured with . minimum am.. nt of delay .“d .1 the least cost. Comments snd the return of Ihi. f<
will be appreciated. l--old on Ii”.. . . reverse side.’ st~le in corner, end .a”d t. preparing .cni.ity. Comm
.I. d .ugge. ti.ns submitted .,> this form do ..1 c.a,,st ilute .x imply ..th.riz.sti. n 10 waive .“Y portion .f II
re[.r.need document(s) or serv. to mend co”trac! ..) req. irerncnt..
,. EC, ,, C. T,014

. . ..?4. ..,,0?.

c!, , .NOS1. TE CONTRACT FJ”+A. E.

... EII!AL P. OCU. EO UNOE. .

~sO#R=cT WV EWNUENT CONT..., Cl ..=O~-*cT

1. “.s 4NV PART OF THE SPECIF1CATION CREATED PROBLEMS OR REQUIRED lNTEfIPRETATtON IN PROCU1
MENT “sE?

., GIVE P. R. G.. PH Nl)tia.. .ND WORDING.

. . n,coMk4. No.,, ot4, .0. CO. R. C,, NG ,!+. OS F, C, ENC,E,

. c0uMENT50. ANY 5pECIFtC4T10N REQUIREMENT cO” SIOERED TOO RIGID

,S THE SPECIFICATION REST RICT IVEI

I ,“. s I : ]NO (It ‘%.”’. i“ 1“11.Iw.”?)

REMARKS (A,,. ctI .,w x,,,..”, d.,. #,{./, ,,,. b. of U. 1. tmIwovl.# ,111..P.clli..,lon. If ,11.,. m. tidltlo,,.1 W,
.,,.. ), ,. ,4””, ..d p,... ,., h 1“ .“ . . . ..om . d% . . . ,0 JaaPar{”a ..,,”,,”,

“,..,, ..0 .“ (Pr,., m.j ., ,Ype’l ..m. -d ..,, ”/,” . OP,,m.,, n., ,

km FOR. 4 A-f?
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