o [ 4 1 R S R
Progress in Chinese Materials Sciences

2023 FEE 025 FE 01 #
Vol. 02,No. 01,2023

SCIENCE FOOTPRINT
RE

MmRMEL X

http://www. scifootprint. com/PCMS/index. html

BT A R K IR B 42 T 2 M B W 0 S IR T 5
Traft, F0WT, MESE

QR B F R AR R 5 TR Be . TEFH 110168)

E H 00 Y18 SR KPR I AR BE AR WA . T 1« 20 il T A (R 48 R AR
Y18 2 B AROK U B I 0 B0 T 588 B2 LA R e 4 o B2, JF R AT 1 /K AR U, F A XRD 5 SEM il i
S BT T ANPGRS AR R AR . FOR B A S VOB AN W 1B 1 RS K e IR
W T 25. 300 AEM AR ANE B ORL G . 4% 0% 10 09470 1 0 88 A A0 4R T L Bl e 120 3 e A1, >4 0 4
TP B A RE R 200 JEHE 28d SR IR B R RAE, S A B IS SR A L4 i T 23. 76 %0
UG P42 5 BB AR AP B9 3d . 7d AP 98 BE AT B el 55 , IS RD 28d B BT AT 5 HE Bl 8 442
AR BA GBI, BE RN 25 00 WP o8 B ELA B R . AR RO A5 4 20 B 32 W] 8 A
FE A48 5 BHG DR 2807 e 1 T 22 0 K Al fik TR 0 15 M I3 58 B D ) IR R a5 R b, S5 —
SE B AN P12 SR TR0 I A P 0 AT R A 3R T RCR L X 3d B 7d B pT I R A —
SE BRI AR 3R 28d BLATIR I .

KEEIR AW 1E SR K s 2 TERE s KA

DOI: 10. 48014 /pcms. 20230306001

SR T e W& . WA WB SR KRR I T2 e i L o 5E [ ).

A1 LR 2F i R, 2023,2(1) 5 1-7.

0 5

TPB AR E TR AN — R mIRE L
o P 5 B LA B if APER) IS PR S k. | T8
B BT LA B R LB 20 A 5 T i O X A E o
P £7 g S w9 o 5 L O HL BB % £ — %2 Vi [ s K
Ve HE 2 G BRI ATE RE B3 AR A 7 A 2 v 22 3%
Yo B0 48 & R ol ks AR B AR B £
— AR 3K L R Ll AR T bR TR AR K e
gl A, S I S B A 3 L A X 4
T B 25 A Ok LR 3 A 35 i 240 oy ) 5 A d mT L
LR/ B LB R IR AR, A BT R0 b
60 Ry 2 JRE A ST RO Y 9 A 8 T R E G v
FR Sl BE B A OB R B2 B 0 R R A R

il

% J@iIlYE#E Corresponding author: 2= Wi i ,1i846498(@163. com
% & AH:2023-03-28

Wi HEE:2023-03-06; RABH:2023-03-21;
EEWB - HFRARPEILLTIH (52108235 % B,

Kwan 45 B 5 2% B 8 200 3 JE 6 008 11 75 7L Bl 44 ALk
NI LA 7K I D R ) 3 BR 4 2 DL R BT R
SR AT R K L R A I 5 3 L A R R
AME k3 BB 5 5 8 AR BE 1 e — € 8 HL N RE
g3 R BE - 7d.28d W WA PR SR L BE B SR
SRS R B AR B R M B B b
R e A S RO DI TE: NP ID (% N S
FE A WK JE U 5l B Bt B8 40 6 k3 45 dik 1) 1 O e I
TR AE S I 5T S BHRR AR (A B AR A
X TR E b 1 AR RE 77 A HE W R AT F S (H
AR TR BE+ 9 R . 2RI IF o0 R0 2 &
A OB 8 5 KT 20 % B B8 8 W] I [ AR K U J 4K
e, MR W R B AR K R B DL K
AR BB 5 K JE YT e X BE A4S 1 R )



R E R R

Progress in Chinese Materials Sciences

i LTk ENAMRZ A E T A R A )
BA RO HIA BC T A5 9 18 A B R Ik
Xt oK P IR Bt - B T 2 e LA A R E S i Y BF
FEHBA A RGP S AL, NI, A
SCWFSEAS [ 42 1) 88 240 0 1) 48 5 R IRORUK 8 X K
Yo v IR Sl LA B K R ISR T 2 B B4 52 o AL A
I3 T AR AR TR LA B OO A5 A4 R AE o 0% S ol 4B )
B B R U Y 1 AR 3R B B R
75,

1 EAR R T %

L1 JREFR

JKYE B EERR EL KPR (P« O 42.5) , A ZFE Lk
KU A A =
HHTYBER . LFREMA 1728m” / kg, FHH
WL 1,
®1 BETYBMBNIZAERK

Table 1 Major component of ultrafine admixtures( % )

Si0, CaSO, + 2H,0 Na(AlSi, Og) Fe, O,

58.5 16 18.2 7.3

2B RE AR SCE T AR BERE RO 2. 5 (93l TR

Iok K 7R < 3 IO SRR 1R 1 5 8 Sy 40 20) TK
0 HEBUK AR T 304,

FEA K ST ARk

1.2 REFE

SR BAL DR 2R 4 41 v L I K BL AR TR 2% 1 T e
0 B I 30 Pk L B g 2 VE RE Bl 41 B ) 48 & kH B i
A AR R A B SR B R 0,52,
10%.15% .20 %525 % .30 Y% /K I 3R FE .

(L) 30 BE - AR B+ 40 hn 3510 2 vk 3 56
) (GB/T 80772000 Ay b 1 HF & Ui )y B 3K 56, i
FH LRI HBCSR AR AR A2 e £f 1 907 I [ 14 B K BLAR
TR T A5 B 1Y BEAE S s . 25 A
HeF K ) B PR UE R RE B A R (235 £
10mm) , /K L 0. 29,

(2) 7KV Fe b i i - AR 55 LA COK U8 Jie b o B
971 (ISO ) ) (GB/T 17671—2021) M hrdE, 4

X HE 3d.7d.28d ik BE HEAT I A

37K A A SOl ] TAM Air S # (8 18
TED X 7K e e K TF e K Ak A T 43 A, AR i AH OC B
RH AT ASR 56 R FH K K LA 0.5 38 T R BT Y iR
FESR 20°C . D\ BE BE A1 RE B 1R 5 KR & I b6 i 4T
Mt

(4 XRD 43 # NPT 58 B I 35 % B ok 28d
F1R) B B R v 35 40 BRURE BB AR S BT T R AR
T4 48h, 11 T XRD 4347,

(5)SEM WL%E . fii ] S-4800 394 Hy T 5 1345 WL
FEFEP IR 28d BT AL R OS5 A

2 EBHERETR

2.1 BATYBERBENERIINED
5 W

XA 7] 45 4 8 240 5 4 18 & kL 003t 3l 5 2
Ao, &5 R W IR 1. L 1 Ca) v m] A, L0 R B 3
ZHIEIRF] 245mm, Y AE G KRB N 5000,
TR B BE R BE R [ 2= 183 mm. [ 25. 3% . B ) Fifi
HEBOR LB AL KU IR Bl B 5 3 I
LB Y AR BRI R E 2500 )5 KK %
Ttk . ST AT H ) A v R R AP BE Y 2 A
T AR S FH DBl /K ) 42 1 25 2L IR A /KK AR ] ) 2%
PF N CRAFAHE R B9 38 8 B2 (235 £ 10mm) . MIEI 1(b) A]
VA M 25 fi v 5 000 20 B2 R 55 1 7%, 75 5 B 22 Ok
JK TR LA 7 400 4 90 45 5 R X v SR 8l JEE Y 0 o
R

HT T 20 W) 5 5 R BURL L K 8 BURL B AT B
e Y L 2 AR A IO K Yl in AR & b {45 25
HORORE R K H 3 2 L PR RS O OF BB OR TR BE A
BHA R BRI, 2 TRk I8 5 8 FoRHBUR:
AT B4 5 7K bl ] A BURE 22 1 11y K Y ek
A R Y SRR A S FER T K JE B R
Btk

2.2 BETYE RS EN RIS E RN

BAARFBEWNBA Y B SR E, KR
SRR AR AR IR IR (R 2>, I8 2 a) AT A, FE B
FPRM R E BT Y B A KRB E S



RICIR Y < E R SR SRUV S/ VE I

RE 2 19 38 56 AF 5%

260
240 1
s 2201
g
S 200 1
£
= 1801
S
160
140
120 1 " 1 " 1 " 1 " 1
0 5 10 15 20
Dosage/ %
(a)
AN
260 = Fluidity 0.5 =
= Dosage of water reducing agent g
10.50 &
240 i fn
— T T 0.45 £
: 220 1 d E
= ol 040 B
R 1 —
e v 2
B 2007 A 0.35 g
= / G
o
180 | // 030 g
025 £
16075775 10 15 20 25 30
Dosage/ %
(b)

B1 BHBARNERRIENLNE

Fig. 1 Effect of ultrafine admixtures on cement paste fluidity
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Fig. 2 The influence of superfine admixture

on cement mortar strength
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Fig. 3 Effect of ultrafine mineral admixtures on

hydration heat of ordinary portland cement
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Fig. 5 Microstructure of cement mortar
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Experimental Study on the Effect of Ultrafine Mineral
Admixtures on the Mechanical Properties of Cement Mortar

DING Xiangqun, LI Tingyu™ , YANG Baoxin

(School of Materials Science and Engineering,Shenyang Jianzhu University,Shenyang110168,China)

Abstract: Objective: The effect of ultrafine mineral admixtures on the mechanical properties of grouting
mortar was studied. Methods:In this paper,the compressive strength and flexural strength of the mortar
with different contents of ultrafine mineral admixture replacing cement were tested respectively,and the
heat of hydration was tested. XRD and SEM were used to analyze the changes in the microstructure charac-
teristics after the addition of ultrafine mineral admixture. Results:after the addition of 5% ultrafine miner-
al admixture, the fluidity of cement slurry decreased by 25. 3% ,and the fluidity gradually decreased with
the gradual increase of ultrafine mineral admixture. With the addition of superfine mineral addition, The
compressive strength increased steadily and gradually decreased thereafter, while the content of superfine
mineral added was 20% , the strength of rubber sand reached the maximum value at 28 days, which in-
creased by 23.76% compared with the test block without admixture. The flexural strength of 3d and 7d of
rubber sand was weakened by the incorporation of ultrafine mineral admixture,and the flexural strength of
28d increased slowly with the incorporation of ultrafine admixture,and the flexural strength value reached
the maximum when the dosage was 25%. The heat of hydration and microstructure analysis showed that
the sand system produced more hydrated calcium silicate gel filling into the structure of the sand after the
addition of ultrafine mineral admixture. Conclusion:a certain amount of ultrafine mineral admixture has re-
markable influence on the compression strength of rubber sand,and the flexural strength of 3d and 7d is
weakened,and increases the flexural strength of 28d.
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