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condltlon I s excellent, and which ca r the production of cenent
secondary products (plles, Hu e concrete pipes, panels and the |ike),
construction materials, fiber-reinforced conposite products and the |ike,

and to a nmethod of h hi s nat rial_and a 15 har dened pr oduct
fornmed therefrom (2?5- Bﬁﬁﬁh(ﬂrcﬁﬂ hENYRENZLOY Art As the material for
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which a curing pronoter or the like additive I.s added are adopte ng y-or
in conbinati on. RELESSary for obtaining a predetermined workability is s
small, and a strength-manifesting property under a
10 heating condition is excellent, and which can be used
for the production of cement secondary products (piles,
Hume concrete pipes, panels and the like), construction
materials, fiber-reinforced composite products and the.
like, and to a method of hardening this material and a
15 hardened product formed therefrom.
(2) Description of the Related Art
As the material for obtaining a high-strength
product by mixing and molding at a normal temperature
and curing at a high temperature, a composition
20 comprising ordinary Portland cement or blended cement, a
\J water-reducing'agent and, if necessary, anhydrous
gypsum, amorphdus or crystalline silica and an expansive
admixture is uséd, and no special consideration is paid
to the clinker or cement used as the base.

25 As the means for promoting the manifestation
of strength in a heat-cured product, a method in which
the powder fineness of the cement is increased and a
method in which a curing promoter or the like additive
is added are adopted singly or in combination. But,
when an ordinary cement is used, the workability of a
paste, mortar or concrete after mixing is greatly

30

reduced, and the physical properties of the hardened



30 when an ordinary cenent is used, thg wor kability of a paste, nortar
or concrete.after mxing is greatly redlcéd,” and the physical properties of
the hardened 2.nmortar or concrete are remarkkably reduced. Therefore,
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Nanel y, the pregahlesivetiisdnidasryesplygodpbered.as the result of research
made with a view to devel opi ng a cenent conposition capabl e of naintaining

a required Sor kability with a nmuch reduced amobunt of mxing water, conpared
w th the amount of 1Thendford, Watlee upedsentt hdnwventdon onal techni que,

regardl ess of the presence or_absence.of _a -r i . a

f I ui di zi ng agenfPe&id a pronﬁ%r?r%ﬁad?raﬁi'Fé@%ﬁﬁgcg%%ﬁ%éa%g%?ﬁ under a
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view to developing a cement composition capable of

maintaining a regquired workability with a much reduced
\J amount of mixing water, compared with the amount of
15 mixing water used in the conventional technique,

' regardless of the presence or absence of a
water-reducing agent, a fluidizing agent, and a
promotet, and manifesting a high strength under a
heat-curing temperature of 35 to 85°C.

20 More specifically, in accordance with the present

invention, there is provided a heat-curinag cement
composition curable under a temperature of 35 to 85°¢c
comprising 60 to 75% by weight of
3CaO-SiO2 (heréinafter referred to as "CBS")’ in which
. the total content of 3Ca0.Al,0, (hereinafter referred to
. 25 as "C4A") and 4Ca0-aAl,0;-Fe 04 (he;einafter referred to
- as “C4AF“)-is lower than 9 % by weight, the alkali
content is lower than 0.2% by weight as the Na,O
equivalent, and the balance is composed mainly of
2Ca0.5i0, (hereinafter referred tolas'"CZS") and gypsum,
30 the gypsum being preferably added so that the content of
"SO3'in the cement is 1.0 to 2.0%, and the cement '
composition being pulverized so that the Blaire speciiic
surface area is 3500 to 5500 dmzlg. Furthermore, in
_ accordance with the present invention, there are
35 provided a hardening method in which this cement
composition is'heat-ctred under a high temperature oI 35
to 85°C, and a hardened paste, mortar or concrete
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clink occurs, L FUS - . .
eﬁgsiCAchampembnistic feature of the cement of the
present invention is that the total content'cfucsA and
C4AF, i.e.,.the content of the interstitial phase, is
very low. If the C3S_content in the cement exceeds 75%
by weight, granulation in a kiln becomes difficult at
the calcination step and an abnormal increase of free

lime in the Clinker occurs, and thus, problems arise in

connection with the calcination and pPhysical properties.

The total content of C3A and C4AF must be lower
than 9 % by weight. If the total content of CBAuand
C4AF is higher than 9 % by weight, the amount of mixing
water necessary for obtaining a predetermined. _
workability is ihcreased, with the result that_the :

- manifestation of a high strength is inhibited.

- In the present invention, the alkali'content must
be lower than 052% by weight as the Na,O0 equivalent
[0.658 x K,0 (%) + Na,0 (%)] (hereinafter referred to as
"RZOf). In an_ordinary}cement, ifethe-alkali content is

reduced, the strength-manifesting property.is lowered,:

but if a small-interstitial-phase,clinker is used as in
the present'invention, a reduction of the alkali-content

- is necessary'for increasing the strength—manifesting.

35

property at the heatecuring Step. This effect is
enhanced by limiting-the_amount of gypsum added. ;
' The balance is composed mainly of Czs_and-gypsum.

Preferably, the amount of gypsum is such that-the

v



20 The.total content of [err] and [err] nust be |ower than 9 %)by
weight. Lf the total content of C3A and [err] is higher than 9 % by wei ght,
the anmount of m xi,na water necessary for obtai'ning a predeterm ned

wor kab¥lity is increased, with the result that the 25 mani f est ati on of
a high strength is inhibited. In the pr esent |nvent|on the aIkaIi cont ent
must be | ower than 0.2% by WBJ%%$ as the [err] rval nt 9 3 enr]
(% + [err] (%] (heextemt of e Ehe %eme{*Er 33, a

cement, if the al kalphet EHAof 8:1-39 sm@dweﬂett%erﬁieﬁmammﬁe_ﬁamg and
property Is lowered, but if a small-Tnters tra ﬁjwi | i nker,i s use a%

in the present i nvedt AdMydrata) (IYRFRD) 4 Bﬁgﬁnfapsbﬁe8§
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This effect is enhanced b nttr t he amoun p The
bal ance is conp sedhﬁ& tmGpRg é'}réﬂ‘i ’b%‘ps‘ﬁ?ﬁ P?’é?%?%??* %h%] ?&%%
gypsumis such that coptent -i% I@ttent2 A% [y réeighthasc8lgat is 1.0 to
2.0% by weight. The formof the gypsumis not particularly critical, and a
di hydrate (gypsum) and an anhydrate can be used. In view of the
strength-mani festing property under 5  heat-curing conditions, nost
preferably the gypsumcontent is 1.0 to 2.0% by weight as [err]. 10 15

The grain size of the cenent conposition of the present invention is

such that the BPaine specific surface area is 3500 to.5500 [err] If the

Bl ai ne specific surface area is smaller than 3500 [err] the manifestation
of the strength I s del ayed, and to

N
o/

15 The grain size of the cement composition of the
present invention is : : such that the Blaine
specific surface area is 3500 to 5500 cm /g If the
Blalnespeclflc surface area is smaller than 3500 cm /g,

the manifestation of the strength is delayed, and to

20 obtain a desired high strength, the curing temperature
must be raised or the curing time prolonged If the
Blaine specific surface area exceeds 5500 cm /g, the
reduction of the workability becomes conspicuous and an
addition of a set regulator (retarder) becomes

N, _ 25 .necessary; and in any case, the amount of mixing water
| must be increased to obtain a predetermined workability,
and thus the strength of the hardened mortar or concrete
is inevitably reduced.
The cement composition of the present invention is

20 mixed with water and, if necessary, materials
customarily used for the production of a mortar or
concrete, such as an ordinary aggregate or light
aggregate (fine aggregate and/or a coarse aggregate; the
aggregate/cement ratio is from 0.1 to 6) and various

35 concrete admixtures (a watér-reducing agént, an AE
water-reducing agent, a superplasticizer, an
-accelerétor, a retarder, a shrinkage-reducing agent, a



20 obtain a desired high strength, the curing tenperature nust, be raised or
the curing time prolonged. If the 2 Blaine specific surface area exceeds
5500 cm /g, the reduction of ‘the warkability becones conspicuous and an.
addition of a set regulator (retarder) becaomes 25 necessary, and in aqg
case, the amount of m xing water nmust be increased to obtain a
predeterm ned workability, and thus the strength of the hardened nortar or

concrete is inevitfdbar nesifitcehande BNy 1(59683)05"}Hé¥brg enEBrta
i nvention is 30 m xed with water. and%do necessary, eria s clus onarlly
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aggr egat e/ cenent ;ﬁy gléus‘agegn% % % kéa\%gt é/:r%rs:se r'Iﬂ' !conftr eeaerange

adm xtures (a wat er -+ cing ag s
super pl asti ci zer, capa®deciodr madntainiogather pe@esmany(amkaﬁﬂmm ageiE, a

5 fiber re'nfgrceEo&ﬁthQgsﬁbke%orwgﬁrSQVF%nEQ%E% lgpr%h ure e%&fect

repared. Fromthe vi ewpoi nt ‘of the manifestation 5t B
Bre?erably the anBBxaeHANGixPRE water is astbﬁahﬁassCm@mngﬂhampeMaUurehes

range capabl e of Balnbaesch t e ﬁﬁéeﬁéatycWQ&h@btbmpéreEQ§e5ls hekgsd
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aste, nmortar or goncr is_h c
Fhe heat curing t 3% Fe Psigggt lﬁﬁrﬁf refpirgd ﬁ@apb@éﬁpn@ bdgperat ure
is |lower than [erstrengthg andeevenrequthedheatobhﬁthgatbh@br%kh&@ghg and
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strength or the strength-manifesting property cannot be
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obtained. The heat curing is accomplished by immersion
in warm_water or by steam'curing, but the curing method
- is not'particularly critical. The curing time differs
15 accordlng to the curing temperature, but from the
practical v1ewp01nt, preferably ‘the curlng time is about
3 to about 50 hours. - = - =
The.hardened.paste,-mortar-or_concrete of the
present_inventien-can'be_obtained by mixing the cement
20 composition of the present invention with water and, if
necessary, an ordinary aggregetemor.a,light aggregate (a
fine aggregate and/or a coarse aggregate; the aggre-
gete/cement ratio is from 0.1 to 6) and various concrete _
admixtures_(such as a water-reducing agent, an AE \,/
25 water-reducing agent, a superplasticizer, an
- accelarator, a retarder, an expansive additive, a
shrinkage-reducing agent and a reinforcing fiber), and
curing the mixture under a high: temperature of 35
to. 85°C. o
30 In the cement of the present anentlon, the
~‘contents of C3S,.C3A and C,AF and the alkali content,
and preferably the gypsum content and furthermore the
flneness, are limzted, ‘and by the synerglstic effect of .
_ these llmltations,_lt becomes poss;ble to manifest a
35 'high strength by the high-temperature curlng Moreover,_-
the effect of the present lnventlon 1s promoted by an



strength or the:strength-nanifesting property cannot be obtained. The heat
curing i s acconplished by inmrersion in warmwater or by steam curing, but
the curing nethod:.is not particularly critical’. The curing tine differs 15
acco%d‘rng to the curing tenperature, but fronéthe practical viewpoint,
preferably the curing time is about 3 to aboul 50 hours. The hardened
paste, nortar or concrete of the present |nvent|on can be obtai ned by

m xi ng the cement  2Q r and,
if necessary, an or érega e or ajf%?it agg rega%e {hﬂ%l ne agyregat e
and/ or a coarse aggr‘-‘é’@él@aﬁ appd-fop %mﬁm@s% 9% gongrete, tand)

and var i ous concr et qadsgry e%ﬁé%é&z@ MRSt UG IR el Avdp

wat er - r educi ng agent, a superpl asti_cizer, an accelerator, a ret arder an

expansi ve addi tive, TR ARy GERIITENAS R thatei Wi FRAI el
and curing the m xt inhereaded,a the)lsilzeal aing pridutt tis [Einijnisthd, and

In the cenent of th resen gﬁent ‘r(‘)l ) he contents of [err] and [err] and
the al kali content, &1(9?’& et_j{/'psum content and furthernore the
fineness, are lim ted aﬂﬂhdo}prtdsem:yrimvgmﬁim afifldctnow behebesdribdditirons,
¢ becones possi bl eqlg TG eitandd 4 HEMN A Sramptes: that by

hi gh-t enperature curing reover, nvention 1s
pronot ed by an - o megngpliimis L‘h‘@@ Flcopsr |Qi|§'—hﬁjqum'els>!(ﬂaterl al s)
customarily uged for thegphadiiell n tgfr%r:;etaq,d mggﬁ@‘@ eﬂx‘;@%elsent
I nvention i s advant ageouS_over € conventrona Tques 1 n
strength is ~through 7

\k./ To 100 parts of a cement (Blaire specific surface

area = 4300 + 150 cm2/g) having a composition shown in
Table 1 were added 0.1 part by weight of a commercially
15 available water-reducing agent (main component =
hydroxycarboxylic acidrsélt), 50 parts by weight of
Toyoura standard sand, and a predetermined amount of
water, and the mixture was mixed to obtain a mortar in
which the table flow value according to JIS R-5201 was
20 220 + 10 mm. This mortar was packed in a mold (inner
'size = 4 cm x 4 cm x 16 cm), curing was carried out at
40°C for 24 hours, and the obtained hardened mortar was
subjected to the compression strength test. The
. composition of the sample cement is shown in Table 1,
'\y/ 25 and the mortar compression strength is shown in Table 2.



5 . i ncreased, the size of the product is dimnished, and the weight is

reduced. The present invention will now be described in detail with .
reference to the foll ow ng exanple& thay by no nmeans limt .the scope of-
the invention. 10 Exanpl es 1 through 3 and Conparative Exanplé§*1

through 7 To 100 parts of a cenment (Blaine specific surface area = 4300 +
150 cm/g) having a conposition shown i nTabheell were added 0.1 part by
wei ght of a commercially 15 avallable mater-redu0|ng agent (main
conponent = hydroxycarboxylic & j ght of Toyoura
standard sand, and a predeterni ned anount of water, ‘and the mixture was -

m xed to obtaln a—ntwT1n—11T1mn1ﬁT-rhe-rabfE—TTtmvwnﬂﬂnr7nnnn1hﬂnrﬂﬂrf}hS
220 + 10 mMm T¢-'|3§ m)¢§§r whgPpacked®B n S0l d RyGner

R-5201 was 20
size =4 cmx 4

and the obtained har{gmes fDrtar wes - subngctedgto the;ponprfsglcwbsiiength
test. The conposition of the sanple cenent is shown in Table 1, 25 and
the nortar conprema}ﬁ%;@érgngth |S7ghovvn]_5n Tal;_l e 2. 7 -T7-1Jableglas
Conposi tion (@6by t) [err] [err] = [-err] [err] [err]

Exanple 1 , Yd 3 6 691 171.6 5 0.11 Exanplp,g 0.19 72
15 1 7 1 T 015 Exanple 3 69 17 5 2 1.5
0.19 Conparative Compdsfativ@? 88 272 8.8 (@49 Bxaspl 0 149
Conpar ati ve @campl® 1 9 9 . 2.8 0.58
Comparative 66 s 9 9 2.8 0.58
Example 2 : . . : \;f
Comparative 63 14 0 17 1.9 0.52
- Example 3 - _ . S
' Comparative - 49 - 33 4 . 9 1.7 0.42
Example 4 : S -
Comparative =~ 7i° 20 5 - 1 1.5 0.38
. Example 5 , : _
' Comparative 68 22 6 2 1.4 0.58
‘Example 6 - . - . _ '
‘Comparative = 70 20 5 2 1.5 0.77

Example: 7




éxanpl e 2 Conparative 63 14 o« 17 1.9 0.52 Exanple 3

Conpar at i.ve. 49 33 4 9 1.7 0.42 Exanple 4 Conparative
{1 . 20 5 .1, 1.5 0.38 Exarmpl® 5 ‘Conparative - 68 22
6 N2 1.4 0.58 Exanple 6 Conparative 70 20 5 -2
1.5 0.77 Exanple 7 Tabl e 2 Wat er/ Cenent FIOM/Vthe Conpr-essi on
Rati o : 3 : Strength 2 - (%Iable 2 [err] Exanple
1 34 228 _ - 963 Exanple_ 33
225 940 ExXampre 3 Joo .
Conpar at i ve 36 Wamrfcement 8B%°Ex¥ﬁﬂrl“@ 1 EgpPReasirn
41 218 - 722 ExanpR&E®O conpar ati ve 3§1-ren9th
214 783 Exanple 3 Cowparatlve(%) 39 (mm) Zykgf/cm )
693 Exanpl e 4 Conparative 224 Set—barpte—>5
Cbnparatlye | ﬁ%ample-l_ E 219 34 - 844 Eéagple 6 | 963
Example 2 33 225 940
" Example 3 - . 33 226 955
Comparative 36 212 805
‘Example’ 1 o :
| Comparative 41 o 218 722
\ Example 2
o~/
Comparative 38 ' 214 783 .
Example 3 . '
Comparative 39 - 211 : 693
Egample 4
Comparative 34 224 861
Example 5
Comparative 34 219 844
Example 6
Comparative 35 217 _ 803
Example 7 '
%\/ As apparent from the results obtained in Examples 1

' through 3 and Comparative Examples 1 through 7, the
cement composition in which the C4S content is increased
-and the contents of the interstitial phase (C,;A and
~ C4AF) and the alkali are controlled has a superior

.30 strength-manifesting property. '

N | In the conventional cements (the alkali content is
lower than about 1% as Rzo), the strength is generally
improved with an increase of the amount of the alkali,
but in case of a high-CBS and'1ow-interstitial—phase
cement as in the present invention, for the

35
manifestation of the strength under high-temperature



Conpar ati ve 35 T2%7 803 Example 7 As apparent
fromthe results obtained in Exanples 1 through 3 and Conparative Exanpl es

1 through 7, the cenent conposition in-wfich the [err] content is increased
and the contents of the interstitial phase [err] and [err] and the al k&=

are controlled has, a superior 30 ~strength-mani festing property. In t he
convent i onal céﬁﬁﬁ%%g(FﬁédéFKapﬁrcGﬁﬂ&#Pm:§Mlﬂm§thhWﬂQEMQta§@&he @ain]
the strength i shpepeeal ésterﬁBrQVﬁéf_éﬂ El.hlp%&‘l‘.'a @ioﬁfﬂh £ the.

al kali, but in case of,k6a err] and”J owinterstitial ase cenent as in

t he present||ﬂE9ﬂY%Ht1?B?itﬁ$ ﬁﬁﬁ?ﬁeépgtFﬁhc@ﬁkﬂk?%t?@%gﬁhe%ﬁdef

hi gh- tenperatwabrmaﬁﬂonncfcenﬂsthga&ateauwuﬂﬁﬁa|df¥§ﬁhiW§Eﬁﬁeo§StﬁQe mai n
hydr at e exegts n in theé conventional cenents,

rta ncti Qn th
and to opt i z&¥ #%ggséggRSf ?%Pﬁg 8Ptt 2S Raft s P heorREFIL A8t or m
of the 5 hydrte ea 1eeehIkQWercuhaanD @&s byemdightst be controlled to a
| evel | ower than O. ZO&QM th §x§nples 4 and 5 A nortar was prepared in -
t he sane manner as - |l e 1 except that calciumchloride was .
further added in an hrmgntacfwasowsyawedgnm &he? e ymdither wes ght to the

cement, and th [ h nn

Goscri bed | n BroorEiEsd, P BXARRIENIIRRCER it Ghich MR IRIAS WBR, (-
Water/ Cenent HiwnFhexoagddedsineapy amengt: piofl . 0% Ryt iweight \ar u2.0% by
Strength Added weight!™o the cement, and the compression strength was

measured in the same manner as descrlbed in Example 1.

The results are shown in Table 3. S -y
o
Table 3
Amount (2 WaterICement. Flow : Compressive
by weight) of Ratio Value Strength
Added Calcium . S ' 2
Chloride (1) © (mm) (kgf/cm™)
Example-l' not added 34 228 963
Example 4. 1.0 35 . 219 1052 -
Example 5 _ 2.0 35 222 1095
”

Examples 6 through 11 and Comparatlve Examples 8.
through 11
A mortar was prepared and tested ln the same manner

as descrlbed in Example 1, except that the fineness of
'the cement was changed to 3320 to 7710 cmz/g and the
amount of gypsum added was changed to 0 5 to 2. 6% by
welght as SO3 Ln the cement.' Note, the contents of C3S,
czs, C3A, C4AF, and R20 in the sample cement were _
_adjusted to 64 to 69% by weight, 20 to 22% by weight, 4
to 7% by weight, 0 to 2% by weight, and 0.09 to 0.12% by

30



Chl ori de (9% (nn) [err] ") Exanple 1 not added 34
228 .963 Exanple 4 1.0 35 219 1052 Exampl e 5
2.0. -~ 35 . . 222 1095 Exanpl-es-'6 t hrough 11 and Conparative
Exanphk€s 8 through 11 A nortar was, prepared and tested in the sanme nmanner
as described in Exanple 1, except that t he- figneness of the cenent was
changed to 3320 to 7710 cm/g and the 30 anobunt of gypsum added was
changed to 0.5 to 2.6% by weight as [err] in the cenment. Note, the
contents of [err] [ esilghtnd ftewpdctivelye samd eramritg aﬁar‘!ﬂmadt}esmmbumtﬁbf

\t/vtca)i Sgt% b;n\é\ebggg to%ﬁeﬁf‘%ﬁ%s‘%ﬁ%ttre% é)ér))eés\p%}(':r{g|r}'vtﬂeI'1?/‘1}:;]92I'ﬁ4<§) lr)gsul ts

of the nmeasurenent of the conpression strength are shown in Table 4. Table

- 4 Blaine SO Vat er / Fl ow Conpressi vgpfipgcific - Cenent
Value Strength Surface Cont ent Ratio Aréa  (Z by
2 [err] wei ght) (9% (g - ferr] ) Exanple G 3980. 16
32 215 943 Exanple 7 5 5720 sol. 5 water/34 Flow Ztémpressz.ve
937 Exanple 8 5210 1.4 specific36 3212 Cement963 vepawar stiegth
3320 1.3 31 223  surface’ ECAMSPRE 8 (rawiarati ve 7710
1.5 39 228 635 Exampés# 9 Exampbg 9 4520 1.3
33 227 923 (cm2! ) ?eight) (2) (mm) (kgf/cm™)
Example 6 1980 1.6 32 215 943
A . Example 7 4530 1.5 34 214 937
/ _ o
Example 8 5210 1.4 36 212 963
Comparative 3320 1.3 31 223 787
Example 8 ' :
Comparative 7710 1.5 39 228 635
Example 9
Example 9 4520 1.3 33 227 923
Example 10 4320 1.5 - 33 226 942
Example 11 4010 1.8 i3 211 956
Comparative 4630 2.6 33 214 823
Example 10
&k_/ | %ga%ple 1T 4210 0.5 36 218 742

Examples 12 through 14 and Comparative Examgles 12

through 15 :
To 100 parts by we;ght of the cement of Example 1

or Comparative Example 2 were added 0.1 part by.weight
30 of a commercially available water-reducing agent (main
. ~‘component. = hydroxycarboxylic acid salt), 1.0 part by
weight of calcium chloride, and 50 parts by weight of
Toyoura standard stand, and water was added to the
mixture so that the flow value was 220 * 10 mm. Then it
35 was mixed and the formed mortar was cured for 24 hours
at a temperature shown in Table 5. The compressive



Exanpl e 10 4320 1.5 " 33 226 942 Exanple 11 4010
1.8 33 . 211 956 Conparative 4630 2.6 33,

214 823 Exanpl e 10 Conparative Examle 11 4210 . 0.5 36
218 742 Exanples 12 through 14 and Conparative Exanples 12 througthS
To 100 parts by weight of the cenent of £xkhpte 1 or Conparative Exanplé 2 -
were added 0.1 part by weight 30 of a commercial ly avail abl e _
wat er - reduci ng agent i.n conmponent hydr oxycar boxylic acid salt), 1.0
part by wei ght of %%%}Qﬁh&#oﬁwé‘ar&en% TRFEar pragctested; angotha

standard stand, antesatlity aws shitat 1D #dWigixiure so that the flow value

was 220 + 10 mm Then it 35 was m xed and the formed nortar was cured
for 24 hours at a tenperature shown in Table 5. The conpressive strength
of the hardened nortar was tested, and the 7aggéllg s are shown in Table 5.
Table 5 Curing Cbnpre55|ve Tested Tenperature Strength Cenment
[err] [ er r] —Exampte—t2———Cement—of— 45 1103
Exanpl e 1 Exanple 13 : . .65 Curing 123€onfprasdiive 14
80 1425 Oorrpar at ive Tested Temperi@ure Strengt$120
Exanpl e 12 Conparative Cenment of Cement = 45 977 5
(°C) (kgf/cm™)
Example 12 " Cement of 48 ' 1103
Example 1 .

Example 13 : 65 _ 1230 ' ;_f

Example 14 _ 80 1425 |

cbmparat;ive : : .30 820

Example 12 ' :

Comparative  Cement of 45 977

Example 13 - Comparative

: Example 2 .
. Comparative 65 1052
. Example 14
Comparative ' - 80 1124
Example 15 .
With respect to each .of the hardened mortars \;k

55 " . obtained by the heat curing in Examples 12 through 14,

glass plates were bonded to both ends and score lines
were formed. The mortar was stored for 1 day in a
moisture box and the base length was measured. Then the
mortar was allowed to store under the conditions of a
30 temperature of 20°C and a relative humidity of 50%, and

the change of the length was measured. As a result, it
was conflrmed that the dry shrinkage (length change
ratio) was considerably reduced as the curlng
-temperature was ralsed. '
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Exanpl e 13 Conpar ati ve Exanple 2 Conparative : 65
1052 Exanpl e 14 Conparative L 80 1124

Exanpl e 15 W.th respect to each of the hardened nortars obtained by the
heat gdring in Exanples 12 through 14, gl ass au to both
ends and score lines were formed. The - ar mmsm“mn”m“ﬂ* ay in a

nmoi sture box and the base | ength was neasured. *Then 'thé mdrtar was all owed
to store under the conditions of a tenperature of [err] and a relative

hum dity of 50% and the change of the Iength was nmeasured. As a result,
it was confirnmed that the dry shrinkageidzMsit h change ratio) was
considerably reduced as the curing tenperature was raised. 12 CLAIMS 1.
A heat-curing cenent conposition curable under a tenperature of 35 to [err]
conprising 60 to ¥5% bx neaghetutfiny cemerteredmpositien curzabdeanndem ant
of [err] and [err] jis_lower_than 9:-%.b Lght kakk HON{81GHES Jgover
than 0. 2% byt%%?%%?hégetﬂ fér?f gau?:véfﬁgﬁkggéﬁgt 'Egl ghczbi%s gorrpo?ed mai nly
of [@r] and3ep@ssio,andmn hehBthi hepsothilc content A%a3C3038960% 02500
[err] 10 2. hgat - cWw.i Rg ey MRS | 9NgapySofreighth ithé! alkali
wherein the T%?A?}fgb%‘gﬁzaii ngghe cvéérrgnt |snt1_. 0 toyg. 0% Ny vei gﬂt_. 315

3. A net hoohtehthis deowey thancdi2¥ Py Hpightas the Na,0 equivalent,

' the balance is composed mainly of 2Ca0.SiO, and gypsum, and

the Blaine specific surface area is 3500 to 5500 cm?/qg.

10
\/ 2. A heat-curing cement composition as set forth in
claim 1, wherein the SO, content in the cement is 1.0 to
2.0% by weight.
15 3. A method of hardening a heat-curing cement

composition comprising 60 to 75% by weight of 3Cca0.sio,, in
which the total content of 3Ca0.Al,0; and 4Ca0.Al,0;.Fe)0; is
lower than 9 % by weight, the alkali content is lower than
0.2% by wéight as the Na,0 equivalent, the balance is

20 composed mainly of 2Ca0.Si0, and gypsum, and the Blaine
specific surface area is 3500 to 5500 cm?/g, said process
comprising curing said cement composit:’_Lon under a

N temperature of 35 to 85°C.

25 4. A method according to claim 3, wherein the curing
' is effected by immersion in warm water or by steam curing.

5. A methoa according to claim 3, wherein the curing
. time is 3 to 50 hours.
30 .
' 6. A hardened paste, mortar or concrete formed by
cliring under a temperature of 35 to 85°C a heat-curing
cement composition comprising 60 to 75% Dby weight of
3Ca0.8i0,, in which the total content of

.35
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conposi tion co r|5|n 60 to 75% by WEIght of [err] in which the total :
content of [_er | ”1! IHulovver than 9.% by weight, the alkali-content - |
is | ower than the Lefg] —equi val ent, the bal ance is 20~ }
conposed mai nIy of [err] and gypsum and the Bl aine speC|f| c surface arga -
is 3500 to 5500 [err] said process conprising curing said cenent =
conposi tion ugdgp, a%z P e Wcea®aBol QFEebr]i§5lower than 49 3 ByMet hod

alm e

according to ¢ re|nthe cu?n%g g ected by jmrerdion tn warm
water or by sveighSurithe aikalir 6erReataisolavey &Had 4 % byineeightt he

curing tine igg3the MAPWuivaledt, thehBadanee RasicompB¥ddm@intencrete
formed by curing _under 47 ature af g g& 85 C a he, curlgg cenent
conposi ti on cefprFaPn§isy 3R 59%?/ 5he[ BAALTR SRAFH € hBUF oGP -
content $f -355rea- 1533509 rdo BBOG et /gs Iovver than 9 % by weight, the
al kali content is |ower than 0.2% by weight as the [err] equivalent; the

bal ance i s conposed nainly of [err] and gypsum and t he Bl ai ne - speC|f| C
surface 5 area i's 3500 to 5500 [err]. . .




