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Abstract: In order to study the influence of grading factors on properties of thermal cement mortars
mixed with iron sand, and choose proper gradation composition according to different application fields,
this paper respectively analyzed the effects of water-cement ratio, total sand-cement ratio and iron sand-
total sand ratio on thermal conductivity, flexural strength and compressive strength of thermal cement
mortars mixed with iron sand through thermal conductivity test, flexural strength test and compressive
strength test. Correlations between the three factors and thermal conductivity, flexural strength and
compressive strength were calculated with gray correlation theory. Comprehensive performance of fifteen

kinds of gradation composition were evaluated based on gray target theory, and comprehensive

W75 HH#:2016-10-21

E&WMAB :EXARFAESTH (51108150,51408005) 5 2 B i 48 F A 5 5 4F AN A B4 5 H (2013SQRLO46ZD) 5 4 048 w8 3 2\ %
P B A A RS "I RHE I H (AHGS 2013-9)

EZE® X 91982, B WAL RN B #UR T2 112 E-mail : liukai@ hfut. edu. cn,



10

¥ERXFFROGAAFR

performance evaluation methods of different gradation compositions were reproposed based on four
evaluation index weights, such as thermal conductivity, flexural strength, compressive strength and
material price, as well as gradation composition of the best comprehensive performance was suggested
when thermal cement mortars mixed with iron sand used in melting snow and ice road, deck and chemical
industrial field of thermal conductivity. The results show that thermal conductivity, flexural strength and
compressive strength of thermal cement mortars mixed with iron sand all decrease with the increase of
water-cement ratio. Thermal conductivity increases with the increase of total sand-cement ratio, and
flexural strength and compressive strength of thermal cement mortars mixed with iron sand reach to the
best when total sand-cement ratio is 2.5. Content of iron sand, thermal conductivity and flexural
strength all increase with the increase of iron sand-total sand ratio, and compressive strength achieves the
best when iron sand-total sand ratio is 0. 6. Thermal conductivity is significantly influenced by iron sand-
total sand ratio, flexural strength is significantly influenced by water-cement ratio, compressive strength
is significantly influenced by both water-cement ratio and iron sand-total sand ratio. While total sand-
cement ratio has little influence on performance of thermal cement mortars mixed with iron sand. The
research results provide a theoretical guidance to choose appropriate proportion for practical application.
5 tabs, 10 figs, 23 refs.
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Tab. 1 Compositions of experimental thermal cement mortar
PG5 KB/ g KPEF /g | BEPEE/g | PbEE /g | WEPEIE/g TR L BRI BRb L
1 107.1 214.3 428. 6 0.50 2.0 0.6
2 116. 2 211.3 422.5 0.55 2.0 0.6
3 125.0 208.3 416. 7 0. 60 2.0 0.6
4 109. 8 182.9 457.3 0. 60 2.5 0.6
5 97.8 163.1 489.1 0. 60 3.0 0.6
6 107.1 214.2 418.4 334. 83.7 0. 50 2.0 0.8
7 116. 2 211.2 422.4 337. 84.5 0.55 2.0 0.8
8 125.0 208. 4 520.0 416. 104.0 0. 60 2.0 0.8
9 109. 4 182. 4 456.0 364. 91.2 0. 60 2.5 0.8
10 97.9 163. 1 489. 3 391. 97.9 0. 60 3.0 0.8
11 107. 1 214.3 428. 0.50 2.0 1.0
12 116. 2 211.3 422. 0. 55 2.0 1.0
13 125.0 208. 3 416. 0. 60 2.0 1.0
14 109. 8 182.9 457. 0. 60 2.5 1.0
15 97.8 163.1 489. 0. 60 3.0 1.0
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Fig.3 Thermal conductivity test
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Fig.4 Flexural strength test
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Fig. 5 Relationships between thermal conductivity and

m /me and my/ms
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Fig. 6 Relationships between thermal conductivity and

ms/mc and my/ms
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Fig. 7 Relationships between flexural strength and

mw/mc and my/ms
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Fig. 8 Relationships between flexural strength and

ms/me and mi/ms

By T3 i 1R A DU R . A5 AR S SR
(200 [21 Jvh &5 SR AHWY 5 » BV 25 o By PO 4T o B2
R
2.3 ZEZEXKESHRERIERER RN
2.3.1 AKREWIIIEREN G W

PR S8 L5 K K HE  BR D LE i SE R LI 90
9 ml L PR EF B IKEE 2.0 ANAZ L ERED L3 5 A
0.6.,0. 8. 1.0 M, 7K Y& kA>T A0 1 T T o 1 4
W A K L R 38 DR Dk /) + 5 47 3 58 J3E 1 A2 A R A
[l o BRPR A B G 7KK LA 3 IR AR KR B
0 AR SR R R s A S EO A LB
FRBR U T 58 JEE A

HiJE 38 FE/MPa

10

03
WD %

B9 PR AL 5 KK VR D LR R
Fig. 9 Relationships between compressive strength and

mw /me and mi/ms
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Fig. 10 Relationships between compressive strength and

ms/mc and mi/ms
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Tab. 2 Correlation degrees between three factors and

properties of thermal cement mortar
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Tab. 4 Correlation coefficients of gray target theory
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2 0.433 3 0.715 1 0.892 6 0.948 2
3 0.402 9 0.618 0 0.738 7 1.000 0
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5 0.518 2 0.433 9 0.553 9 0.8359
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7 0.522 1 0.752 1 0.557 5 0.307 7
8 0.468 8 0.653 1 0.433 1 0.290 8
9 0.542 7 0.939 8 0.5550 0.282 6
10 0.621 0 0.601 0 0.468 4 0.277 2
11 0.985 7 0.845 2 0.598 5 0.271 0
12 0.757 8 0.757 3 0.545 2 0.272 3
13 0.632 4 0.665 1 0.422 5 0.273 6
14 0.8211 1.000 0 0.547 9 0.267 1
15 1.000 0 0.609 4 0.466 8 0.262 7
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Tab.5 Calculated results of average approaching degree

P mL G5 LIP3 LR PR REHET
1 0.802 8 (0.735 8) 1(2)
2 0.749 8 (0. 684 5) 2(4)
3 0.681 6 (0.6325) 6(7)
4 0.720 9 (0.667 0) 3(6)
5 0.561 1 (0.572 0) 121D
6 0.6355 (0.612 D 7(9)
7 0.568 6 (0.532 3) 11(12)
8 0.488 8 (0.462 9) 15(15)
9 0.632 7 (0.5725) 8(10)

10 0.507 1 €0.517 D 14(14)
11 0.696 8 (0.737 2) 5(1)
12 0.607 4 (0.618 1 9(8)
13 0.519 6 (0.525 2) 13(13)
14 0.704 6 (0.691 4) 4(3)
15 0.582 5 (0.667 8) 10(5)
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